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SURFACE WATER SUPPLY OF NORTH PACIFIC COAST
" DRAINAGE BASINS, 1911,

By F. F. HEnsuaw, G. C. BaLpwin, G. C. STEVENS, and E. 8. FuLLER.

AUTHORITY FOR THE WORK.

This volume is Part XTI of a series of 12 reports presenting results
of measurements of flow made on certain streams in thie United States
during the calendar year 1911. The reports are listed in the following
table:

Papers on surface water supply of the United States.

Part.e | No. Title.

301 | North Atlantic coast basins. .
302 | South Atlantic coast and eastern Gulf of Mexico basins.
303 | Ohio River basin.
304 | St. Lawrence River basin,
305 | Upper Mississippi River and Hudson Bay basins.
souri River basin.
307 | Lower Mississippi River basin.
308 | Western Gulf of Mexico basins.
309 | Colorado River basin.
X | 310 | Great Basin.
XI | 311 | Pacific coast basing in California.
XII| 312 | North Pacific coast basins.

u-zﬂ<1
HEES<SEm
g

a For the purpose of uniformity in the presentation of reports, a general plan has been agreed upon by the
United States Reclamation Service, the United States Forest éervice, the United States Weather Burean,
and the United States Geological Survey, according to which the area of the United States has been divided
into 12 parts, whose boundaries coincide with natural drainage lines indicated by the parts of the report.

The data presented in these reports were collected by the United
States Geological Survey under authority implied in the organic law
(20 Stat. L., p. 394), which contains the following paragraph:

Provided, That this officer [the Director] shall have the direction of the geological
survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies of
water supply for irrigation.

. 13
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Since the fiscal year ending June 30, 1895, successive sundry civil
bills passed by Congress have carried the following item and appro-
priations:

For gaging the streams and determining the water supply of the United Statesand
for the investigation of underground currents and artesian wells and for the prepara-

tion of reports upon the best methods of utilizing the water resources.
Annual appropriations for the fiscal year ending June 30—

1805 . e $12, 500
1806 . & e 20, 000
1897 to 1900, inclusive. . ... ...l 50, 000
1901 t0 1902, inclusive. . . - . ... oiii i 100, 000
1903 to 1906, inclusive. . . . .. ..ol i 200, 000
1907 < - et e e 150, 000
1908 to 1910, inclusive. . . .. . ... ... . il 100, 000
1911 to 1914, inclusive. . ... .. ..o i 150, 000

In the execution of the work many private and State organizations
have cooperated. Ac]mowledgements for such cooperation are made
on pages 22 and 23, and also in connection with the descnptlon of
each station aﬁected by the cooperative work.

PUBLICATIONS.

Measurements of stream flow have been made at nearly 2,000
points in the United States, and also at many points in small areas
in Seward Peninsula and the Yukon-Tanana region, Alaska, and in
the Hawaiian Islands. During 1911 gaging stations were maintained
by the Survey and the cooperating-organizations at about 1,500 points
in the United States, and many discharge measurements were made
at other points. In connection with this work data were also col-
lected in regard to precipitation, evaporation, storage reservoirs,
river profiles, and water power in many sections of the country,
and will be made available in the regular surface water-supply papers
from time to time. A complete list of the gaging stations maintained
by the Survey to and including 1910, and a list of the papers relating
to the water supply of the country, have been published by the Survey
as Water-Supply Paper 280. An index to the reports containing
stream-flow measurements prior to 1904 has been published as Water-
Supply Paper 119.

For each calendar year there has been prepared a report embody-
ing the stream-flow data collected during that year, which has been
published either as a part of the Annual Report of the Director, as a
bulletin, or as a water-supply paper, as shown by the following table:
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Stream-flow data in reporis of the United States Geological Survey.

[A=Annual Report; B=Bulletin; WS=Water-Supply Paper.]

Report. Character of data. Year.
10th A, pt.2........... Descriptive information only...... .. ...l
1th A, pt.2........... Monthly discharge. ....ooe oo 18%4 to Sept.,
12th A, ph. 2. .o |aeed L Y 18%543:{) June 30,
13th A, pt.3.. .| Mean discharge in second-feet. . .........ocooooooooiiiiiiil. 18% 91;20 Dec. 31,
14th A, pt. 2.. .| Monthly discharge (long-time records, 1871t0 1893)............. 18%388 9%0 Dec. 31,
Bi13al........ .| Descriptions, measurements, gage heights, and rating. ......... 1893 and 1894,
16th A, pt. 2.. .| Descriptive information only. ... .......cceiciinecmierannanns...
J L Descriptions, measurements, gageheights, ratings, and monthly | 1895.
discharge (a.lso many data covering egrf.ler years).
W81l ol Gage heights (also gage heights for earlier years). ............... 1896.
18th A, pt.4........... Descriptions, measurements, ratings, and monthly discharge | 1895 and 1896.
(also similar data for some earlier years). .
WS16eeeiiciaiaaannnn Descriptions, measurements, and gage heights, eastern United | 1897.
States, eastern Mississippi River, and Missouri River above
junction with Kansas. . -
WB16eeeeciaaannao Descnthns, measurements, and gage heights, western Missis- | 1897.
sippi River below junction of Missouriand Platte,and western
nited States.
19th A, pt.4........... Descriptions, measurements, ratings, and monthly discharge | 1897.
(also someiong—tjlne records). A .
WB27e et Measurements, ratings, and gageheights,eastern United States, | 1898.
eastern Mississippi River, and Missouri River.
W28 eoneieaannnns Measurements, ratings, and gage heights, Arkansas River and | 1898.
western United States. A
20th A, pt.4. . _._......| Monthly discharge (also for many earlier years)................ 1898.
W8351039 .| Descriptions, measurements, gage heights, and ratings. 1899.
21st A, pt. Monthly diseharge. ........c.oiieeiereieiniiazenn.. 1899.
WS 4705 Descr}g)tlons, measurements. i 1900.
22d A, pt. 4 Monthly discharge. .. 1900.
ws 65, 86 Descriptions, measure: 1901,
WS75... .| Monthly discharge 1901. .
WS82t085 .| Complete data..... 1902.
WS 97t0100.. N S L S PN 1903.
WS124t0135. .
WS165t0178. ..
WS 201to214. ..
WS 241t0252. .
WS261to272...
WS 281t0292. ..
WS301to312..........

NoT1E.—No data regarding stream flow are given in the 15th and 17th annual reports.

The table which follows gives, by years and drainage basins, the
numbers of the papers on surface water supply published from 1899

to 1911.

The data for any particular station will be found in the

reports covering the years during which the station was maintained.
For example, data for Machias River at Whitneyville, Me., 1903 to
1911, are published in Water-Supply Papers 97, 124, 165, 201, 241,
261, 281, and 301, which contain records for the New England
streams from 1903 to 1911.
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Table for converting discharge in second-feet into run-off vn acre-feet.

Run-off in acre-feet.
Discharge in sec-
ond-feet.

1day. 28 days. 29 days. 30 days. 31 days.
1.983 55.54 57.52 59.50 6149

3.967 1111 115.0 119.0 123.0

5.950 166.6 172.6 178.5 184.5

7.934 222.1. 230.1 238.0 246.0

9.917 277.7 287.6 207.5 307.4

11,90 333.2 345.1 357.0 368.9

13.88 388.8 402.6 416.5 430.4

15.87 444.3 460. 2 476.0 491.9

7.85 499.8 517.7 535.5 553.4

* Nortk.—For part of a month multiply the values for one day by the number of days.

1 second-foot equals 40 California miner’s inches (law of March 23, 1901).

1 second-foot equals 38.4 Colorado miner’s inches.

1 second-foot equals 40 Arizona miner’s inches.

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per
minute; equals 646,317 gallons for one day. )

1 second-foot for one year covers 1 square mile 1.131 feet or 13.572 inches deep.

1 second-foot for one year equals 31,536,000 cubic feet.

1 second-foot equals about 1 acre-inch per hour.

1 second-foot for one day equals 86,400 cubic feet.

1,000,000,000 (1 United States billion) cubic feet equals 11,570 second-feet for 1 day.

1,000,000,000 cubic feet equals 414 second-feet for one 28-day month.

1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.

1,000,000,000 cubic feet equals 386 second-feet for one 30-day month.

1,000,000,000 cubic feet equals 373 second-feet for one 31-day month.

100 California miner’s inches equals 18.7 United States gallons per second.

100 California miner’s inches for one day equals 4.96 acre-feet.

100 Colorado miner’s inches equals 2.60 second-feet.

100 Colorado miner’s inches equals 19.5 United States gallons per second.

100 Colorado miner’s inches for one day equals 5.17 acre-feet.

100 United States gallons per minute equals 0.223 second-foot.

100 United States gallons per minute for one day equals 0.442 acre-foot.

1,000,000 United States gallons per day equals 1.55 second-feet.

1,000,000 United States gallons equals 8.07 acre-feet.

1,000,000 cubic feet equals 22.95 acre-feet.

1 acre-foot equals 325,850 gallons.

1inch deep on 1 square mile equals 2,323,200 cubic feet.

1inch deep on 1 square mile equals 0.0737 second-foot per year:

1 foot equals 0.3048 meter.

1 mile equals 1.60935 kilometers.

1 mile equals 5,280 feet. ’

1 acre equals 0.4047 hectare.

1 acre equals 43,560 square feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers.

1 eubie foot equals 0.0283 cubic meter.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-foot.

1 horsepower equals 550 foot-pounds per second.

1 horsepower equals 76.0 kilogram-meters per second.
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1 horsepower equals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

1% horsepower equals about 1 kilowatt.

Sec-ft. Xfall in feet

11
wheel realizing 80 per cent of theoretical power.

To calculate water power quickly: =net horsepower on water

EXPLANATION OF DATA.

The data presented in this report cover the year beginning October
1, 1910, and ending September 30, 1911, and not, as in previous
reports, the calendar year. At the 1st of January in most parfs of the
country a large amount of precipitation for the preceding three
months is stored, either as ground water in the form of snow or in
lakes. This stored water passes off in the streams during the spring
break-up. At the end of September the only stored water available
for run-off in the streams is possibly a small amount held in ground
storage. Therefore the run-off for a year, beginning with October 1,
is practically all derived from precipitation occurring within that year.

For each regular current-meter gaging station the following data, so
far as available, are given: Description of the station, list of discharge
measurements, table of daily gage heights, table of daily discharge, and
table of monthly and yearly discharges and run-off. For stations
located at weirs or dams the gage-height table is omitted.

In addition to statements regarding the location and installation
of current-meter stations, the descriptions give information in regard
to any conditions which may affect the constancy of the relation of
gage height to discharge, covering such points as ice, logging, shift-
ing channels, and backwater; also information regarding diversions
which decrease the total flow at the measuring section. Statements
are also made regarding the accuracy and reliability of the data.

The table of daily gage heights records the daily fluctuations of the
surface of the river as found from the mean of the gage readings taken
each day, usually in the morning and in the evening. The gage
height given in-the table represents the elevation of the surface of
the water above the zero of the gage. All gage heights affected by
the presence of ice in the streams or by backwater from obstructions
are published as recorded, with suitable footnotes. The rating table
is not applicable for such periods unless the proper corrections to the
gage heights are known and applied. Attention is called to the fact
that the zero of the gage is placed at an arbitrary datum and has no
relation to zero flow or the bottom of the river. In general, the zero
is located somewhat below the lowest known flow, so that negative
readings shall not odcur.

The discharge measurements and gage helghts are the base data -
from which rating tables, daily discharge tables, and monthly dis-
charge tables are computed.
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The rating table gives, either directly or by interpolation, the dis-
charge in second-feet corresponding to every stage of the river recorded
during the period for which it is applicable. It is not published in
this report, but can be determined from the tables of daily gage
heights and daily discharge as follows:

First plot the discharge measurements for the current and earlier
years on cross-section paper, with gage heights in feet as ordinates
and discharge in second-feet as abscissas. Then tabulate a number
of gage heights taken from the daily gage-height table for the com-
plete range of stage given and the corresponding discharges for the
days selected from the daily discharge table and plot the values on
cross-section paper. The last points plotted will define the rating
curve used and will lie among the plotted discharge measurements.
After drawing the rating curve, a table can be developed by scaling
off the discharge in second-feet for each tenth foot of gage height.
These values should be so adjusted that the first differences shall
always be increasing or constant, except for known backwater
periods.

The table of daily discharge gives the discharge in second—feet
corresponding to the observed gage heights as determined from the
rating tables.

In the table of monthly discharge the column headed “Maximum”
gives the mean flow, as determined from the rating table, for the day
when the mean gage height was highest. As the gage height is the
mean for the day, it dees not indicate correctly the stage when the
water surface was at crest height, and the corresponding discharge
was consequently larger than given in the maximum column. Like-
wise, in the column of “Minimum” the quantity given is the mean
flow for the day when the mean gage height was lowest. The col-
umn headed “Mean” is the average flow in cubic feet for each second
during the month. On this the computations for the remaining
columns, which are defined on page 17, are based.

The field methods used in the collection of the data presented in
this series of reports are described in the introductory sections of
Water-Supply Papers 261 to 272, inclusive, ‘“‘Surface water supply
of the United States, 1909.” Plates I and II show the average pre-
cipitation and run-off in the United States as determined from the
measurements of stream flow made by the Geological Survey and
records of rainfall collected by the Weather Bureau; Plate IIT shows
typical gaging stations; Plate IV shows current meters * used in the
work.

18ee Hoyt, J. C., and others, Use and care of current meter as practiced by the United States Geological
Survey: Trans. Am. Soe. Civil Eng., vol. 66, 1910, p. 70.
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ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends primarily on the natural
conditions at the gaging station and on the methods and care with
which the data are collected. Errors of the first group depend on
the degree of permanency of channel and of permanency of the rela-
tion between discharge and stage.

Errors of the second class are due, first, to errors in observation of
stage; second, to errors in measurements of flow; and, third, to errors
due to misinterpretation of stage and flow data.

In order to give engineers and others information regarding the
probable accuracy of the computed results, footnotes are added to the
daily discharge tables, stating the probable accuracy of the rating
tables used, and an accuracy column is inserted in the monthly dis-
charge table. For the rating tables ‘‘well defined” indicates, in
general, that the rating is probably accurate within 5 per cent;
“fairly well defined,” within 10 per cent; ‘‘poorly defined” or ‘‘ap-
proximate,” within 15 to 25 per cent. These notes are very general
and are based on the plotting of the individual measurements with
reference to the mean rating curve.

The accuracy column in the monthly discharge table does not
apply to the maximum or minimum nor to any individual day, but
to the monthly mean. It is based on the accuracy of the rating, the
probable reliability. of the observer, and knowledge of local condi-
tions. In this column A indicates that the mean monthly flow is
‘probably accurate within 5 per cent; B, within 10 per cent; C, within
15 per cent; D, within 25 per cent. Special conditions are covered
by footnotes.

Even though the monthly means for any station may represent
with a high degree of accuracy the quantity of water flowing past
the gage, the figures showing discharge per square mile and depth of .
run-off in inches may be subject to gross errors which result from
including in the measured drainage area large noncontributing dis-
tricts or omitting estimates of water diverted for irrigation or other
use, and they should therefore be considered as only approximate,
particularly for periods of irrigation or of low water. For these
errors it is as a rule not feasible to make adequate correction.

In general the base data collected each year by the Survey engi-
neers are published not only to comply with the law but to afford
any engineer the means of examining and adjusting to his own needs
the results of the computations. The table of monthly discharge is so
arranged as to give only a general idea of the flow at the station and
should not be used for other than preliminary estimates. The deter-
minations of daily discharge allow more detailed studies of the varia-
tion in flow by which the period of deficiency may be determined.
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It should be borne in mind that the observations in each succeeding
year may be expected to throw new light on data already collected
and published, and the engineer who makes use of the figures pre-
sented in these papers should verify all ratings and make such
adjustments for earlier years as may seem necessary.

COOPERATION AND ASSISTANCE.

CONDITIONS OF COOPERATIVE WORK.

During the year ending September 30, 1911, the work in Oregon,
Washington, Idaho, and Montana has been done under cooperative
agreements between the United States Geological Survey and the
respective States.

In this work the State is the chief beneficiary, for its interest in
obtaining a thorough and reliable knowledge of its water resources is
paramount. At a very moderate cost for field work the State pro-
cures the services of men already trained in collecting and analyzing
the fundamental data, and after the material has been gathered it is
published without additional expense on the part of the State.

In general the cooperative agreements specify that the United
States Geological Survey shall allot from its appropriation a sum
equal to that appropriated from State funds; but to obtain results
at all commensurate with public needs it has been necessary to expend
a much larger sum. -

The United States Reclamation Service, which is a heavy investor
in the development of the water resources of the Western States,
has been so handicapped by a lack of physical data that it has been
forced to expend from its own fund considerable money for investiga~
tions of thiskind. The United States Indian Office also, in the devel-
opment of projects for the benefit of the Indians, has found it neces-
sary to make certain investigations of water supply. As these inves-
tigations are closely allied with the collection of statistics of rain and
snowfall, the cooperation of the United States Weather Bureau has
been enlisted to a small extent. The engineers of the Geological
Survey in their regular field work are able to install and inspect some
of the rainfall stations maintained by the Weather Bureau with but
little loss of time. Under agreements with the Reclamation Service
and with the Office of Indian Affairs the work has been performed
under the direction of the engineers of the Geological Survey. Care-
ful cost accounts have been kept of this work and repayments made
to the Geological Survey of the amounts represented.

In order to determine the run-off from drainage areas in western
forest reserves, cooperation has been entered into between the United
States Geological Survey and the Forest Service. The gages are read,
as a rule, by forest rangers or persons in the immediate vicinity of the
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stations if possible. Discharge measurements are made by engineers
appointed and paid by the Forest Service. These engineers are
instructed and their work is supervised by engineers of the United
States Geological Survey. The final records are studied, ratings are
made, and the results are published by the Geological Survey.

Cooperation with the States is effected under contracts which are
made between the Director of the Federal Survey and the State
engineers or other officials and are authorized by legislative acts
appropriating moneys. The State contracts are essentially of the
same order, the principal provisions being substantially as follows:

1. The United States Geological Survey retains direct supervision
of the field work and the preparation of the data for publication.

2. The Federal Survey retains possession of all material collected—
field notes, maps, etc.—but this material is open at all times to
inspection by the State officials, and if not satisfactory the agreements
can be terminated at any time.

3. The salaries of gage observers and the salaries and traveling and
field expenses of the engineers are divided between the two parties in
some manner agreed upon, the accounts being rendered monthly in
accordance with the regulations of the Federal Survey.

4. The streams and localities in which investigations shall be made
are determined by conference between the State officials and the
representatives of the United States Geological Survey.

5. The cost of publication is borne entirely by the Federal Survey.
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DIVISION OF WORK.

The field data in the Columbia River basin in Oregon and Washing-
ton, the Puget Sound drainage area, and the Pacific Ocean drainage
area in Oregon were collected by F. F. Henshaw, district engineer,
assisted by G. L. Parker, E. S. Fuller, Howard Kimble, F. C. Ebert,
F. B. Storey, R. W. Davenport, John Dubuis, Charles Leidl, W. O.
Harmon, and R. K. Ray, and by B. F. Heintzelman, H. P. Gilkey,
R. C. Pierce, W. W. Clifford, Forest Service hydrographers.

The ratings, special estimates, analyses, computations, and final
preparation of the completed data of Oregon and Washington for
publication were made under the direction of F. F. Henshaw, district
engineer, by E. S. Fuller, office engineer, assisted by G. L. Parker,
Howard Kimble, F. B. Storey, R. W. Davenport, F. C. Ebert, B. F.
Heintzelman, H. P. Gilkey, R. C. Pierce, and W. W. Clifford, and by
G. C. Stevens, assistant engineer, assisted by H. D. Padgett, J. G.
Mathers, H. J. Dean, A. H. Tuttle, M. I. Walters, C. L.. Batchelder,
J. J. Phelan, M. E. McChristie, A. W. Harrington, G. A. Wallace,
and C. F. Walker.

The field data for the Snake River drainage area in Idaho have
been collected by E. C. LaRue, district engineer, G. C. Baldwin,
O. W. Hartwell, A. B. Purton, Liynn Crandall, G. H. Canfield, J. C.
Dort, and H. L. Stoner. The ratings, special estimates, and analyses
of computed data were made by G. C. Baldwin, O. W. Hartwell,
A. B. Purton, G. C. Stevens, R. C. Rice, and H. D. Padgett. The
computations and preparation of completed data for publication.
were made under the direction of R. H. Bolster, hydraulic engineer,
by G. C. Stevens, H. D. Padgett, J. G. Mathers, R. C. Rice, H. J.
Dean, A. H. Tuttle, M. I. Walters, C. L. Batchelder, J. J. Phelan.
M. E. McChristie, A. W. Harrington, G. A. Wallace, and C. F. Walker.

The field data for the Clark Fork drainage area in Montana have
been collected by W. A. Lamb, district engineer, assisted by Raymond
Richards, B. E. Jones, and J. C. Beebe, and by C. S. Heidel, State
hydrographer. The ratings, special estimates, and analyses of com-
pleted data were made by W. A. Lamb, and Raymond Richards. The
computations and the preparation of completed data for publication
were made under the direction of G. C. Stevens and Raymond
Richards, assistant engineers, by H. D. Padgett, J. G. Mathers,
R. C. Rice, H. J. Dean, A. H. Tuttle, M. I. Walters, C. L. Batchelder,
J. J. Phelan, M. E. McChristie, A. W. Harrington, G. A. Wallace, and
C. F. Walker. .

The manuscript has been edited by Mrs. B. D. Wood.
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GAGING STATION RECORDS.
ROGUE RIVER BASIN.

ROGUE RIVER NEAR TRAIL, OREG.

Location.—In the SW. % sec. 10, T. 34 S., R. 1 W., 3 miles below Elk Creek, about
12 miles above Little Butte Creek, and 1} miles below Trail post office.

Records available.—December 3, 1910, to March 30, 1911; August 5 to September
30, 1911.

Drainage area.—Not measured.

Gages.—Vertical staff installed August 5, 1911; the gage (vertical staff) used from
December 3, 1910, to March 30, 1911, was located in sec. 3, T. 34 8., R. 1 W, just
above Trail Creek, at Trail. )

Channel.—Gravel; probably shifting in extreme floods.

Discharge measurements.—Made from ferry at lower gage.

Estimates withheld for additional data.

Discharge measurements of Rogue River near Trail, Oreq., in theyear ending Sept. 30, 1911.

Gage height.
Date Hydrographer Dis-
‘ . charge.
01d gage. |New gage.
1910. Feet. Feet. Sec.-ft.
A'i%h% Ebert and Helntzleman. . ... .......ooeeeeieeneaeaaaaaaen.s alol|.......... 1,210
Aug. 5 Heintzleman and PIerce...................cceuueeaeeeeeeaeens 1.02 1.64 1,450

a Published incorrectly in Water-Supply Paper 292.

Daily gage height, in feet, of Rogue River near Trail, Oreg., for the year ending Sept. 80,
1911.

[Chas. Blaess, observer.]
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ROGUE RIVER NEAR TOLO, OREG.

Location.—In sec. 18, T. 36 8., R. 2 W., at Gold Ray, just below the dam and power
house of the Rogue River Electric Co., 7 miles above Gold Hill, 9 miles below
Medford, 1% miles below Tolo, and about one-half mile below the mouth of Bear
Creek.
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Rating curve good. General accuracy good.
1| B. F: Heintzleman.............

Cooperation.—Gage-height record furnished by Rogue River Elec

1910.

Date.
Dec.

26
Records available.—August 30, 1905, to September 30, 1911,

Drainage area.—2,020 square miles.

Accuracy.—Gage heights subject to fluctuation caused by operation of power plant.
Discharge measurements of Rogue River near Tolo, Oreg., in the year ending Sept. 80, 1911.

Discharge measurements.—Made from cable 300 feet below gage.

Gage.—Vertical staff bolted to concrete pier of bridge.

Channel.—Rock and bowlders

oo ~ PRODD OOOOD RO OODODH SRV OD®PWR ¢
B3 S o o e e e ATITISL REASRS O RRARAS AR :
et « & H
] . .
- w .
&
& w AN MO0 COO00 COO00 CCOd DIPIMOD
= e e e e ] e
sR3 | ® 2
o o =
- BP0 COIb-b~ IOOOO WD HF  HHH MW WH R H O
3 el e e il i ] ] e
=
v &
S v
: W & ANOO0 WRMISI: NNRNN VOOHN OOOOO PR
2 m wodeded el oicioioiol cicicioiol oiciciciod ciciciciod weimieied o
5 B I~E=P=E=00 OO 1DINOOO VONON NEANNAD OB
= m cioicicicnd ciodoioiod oicdoiciod oicdededod odededodod odeioioiaieN
-
> T
& K NVRONMW NOOOO ONWNND OO INOI~rm NS0
5] wedededod cdedededed waiciaia Neccie cicicicied dodaicad -
< V
= -
S - CODN WDWOID WHRHHO FAOON NHOH NtOON=
& m cicirmicicd cicicicicd cloicicicd Neiededod dededoded odedededodod
.
§3
SO s COTTN NILOI WOONO FHOW® wNm——t —OS § § !
HI M Fiwfoded odoicicicl ofcicdoicd cicicicicd oicicicicd cicicd @ o ¢
2 R
<51 . COOID® ONDON NNOMNN ON-HON NNOO- COMONM
W g coiaire el - il Fededeied eddeded
=
S w0 w w w
. N 8 ERBBaow Bvrovw BEw—on xoonl nindiBe almococo
8 [ a NS e dededodal cedainied cicicieiol cicicicicied
)
-~
> wy
A~ 3 W o ~HESvn BB8ocove coBor 0B8FBR %%%HSU
M =2, z STt T e e ed eodis W ed Z&m&£“
]
g | 8
m -~ +3
+> ©
R = Q
CEREE
g < -
. »
fa S .
S S 8
o e > A
Sk 2
o arg 8
1SR _




ROGUE RIVER BASIN. A 27

Daily discharge, in second-feet, of Rogue Ruwer near Tolo, Oreg., for the year ending Sept. 80,
1911.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1,510

. I\gOTE.—~Discharge determined from a rating curve fairly well defined between 1,250 and 6,000 second-
eet.

Monthly discharge of Rogue River near Tolo, Orey., for the year ending Sept. 30, 1911.

[Drainage area, 2,020 square miles.)

Discharge in second-feet. Run-off.
. Accu-
Month. Depth in
Per : : racy.
: . incheson | Total in
Maximum. | Minimum. | Mean, sgll.;-izge drainage | acre-feet.
. area.
October. 1,510 1,180 1,260 0. 624 0.72 77,500 | C.

31,000 ,120 4,270 2.11 2.35 254,000 | C.
16, 800 2,440 4,940 2. 45 2.82 304,000 | B.
19, 800 2,170 4,110 2.03 2.34 253,000 | B.

8,540 2,440 3,810 1.89 1.97 212,000 | B

s 2,300 3,670 1.82 2.10 ,000 | B

5,820 3,190 3,930 1.95 2.18 234,000 | B.

5,160 3,190 3,760 1.86 2.14 231,000 | B.

4,370 2,300 , 200 1.58 1.76 190,000 | B.

2,30C 1,510 1,890 .936 1.08 116,000 | B.

1,510 1,250 1,340 663 .76 82,400 | C.

1,250 1,180 1,240 614 68 73,800 | C.
31, 000 1,120 3,110 1.54 20.90 { 2,250,000

MILL CREEK AT PROSPECT, OREG.

Location.—In sec. 29, T. 32 8., R. 3 E., 100 feet above the Mill Creek bridge in
Prospect.
Records avaijlable.—August 23, 1910, to October 20, 1911, fragmentary.
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Drainage area.—Not measured.

Gage.—Vertical staff.

Channel.—Gravel and bowlders; obstructed by fallen logs.

Discharge measurements.—Made by wading near the gage.

Cooperation.—Gage heights and part of the measurements furnished by United
States Forest Service.

Estimates withheld for additional data.
The following discharge measurement was made by Heintzleman and Pierce:
August 3, 1911: Gage height, 2.04 feet; discharge, 51.8 second-feet.

Daily gage height, in feet, of Mill Creek at Prospect, Oreg., for the period Aug. 8, 1911, to

Oct. 20, 1911.
[Mrs. G. H. West, observer.]
Day. Aug. | Sept.| Oect. Day. Aug. | Sept.| Oct. Day. Aug. | Sept.| Oct.
2.0 2.0 2.0
2.01 2.0 2.0
2.0 2.0 ......
2.0 20 2.0
2.0 2.0 }-.....
2.0 2.0]......
2.0 2.0 |......
2.0 |eeeenn 2.0
2.0 |...... 2.0
2.01...... 2.0

SOUTH FORK OF BIG BUTTE CREEK AT BUTTE FALLS, OREG.

Location.—In the SE. } sec. 11, T. 35 8., R. 2 E., at the county bridge about 1 mile
above Butte Falls and 2 miles above the mouth of the creek.

Records available.—September 20, 1910, to October 5, 1911,

Drainage area.—Not measured.

Gage.—Vertical staff.

Channel.—Rocks and gravel; shifting.

Discharge measurements.—Made by wading or from the h1ghway bridge.

Accuracy,—Somewhat impaired by the shifting of the channel and the 1n1’:requency
of the discharge measurements.

Discharge measurements of South Fork of Big Butte Creek at Butte Falls, Oreg., in the year
ending Sept. 80, 1911.

Date. Hydrographer. hgiz et clgisg-e.
1910 Feet. Sec.-ft.
Nov. 24 1.88 344

1911
Feb. 8 77 307
Apr. 9 1.98 309
Sept. 8 1.43 118




ROGUE RIVER BASIN. 29

Daily gage height, in feet, of South Fork of Big Butte Creek at Butte Falls, Oreg., for the
period Sept. 20, 1910, to Oct. 5, 1911.

[Amos Boughton, observer.]

Day. Sept.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. |June.|July.| Aug. | Sept.| Oct.

> NoTE.—Gage heights for December, 1910, have been corrected for error in gage, and do not agree with
those published in Water-Supply Paper 292.

Daily discharge, in second-feet, of South Fork of Big Butte Creek at Butie Falls, Oreg., for
the period Sept. 20, 1910, to Oct. 5, 1911.

Day. Sept. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.| Oct.

120 | 120 | 458 | 266 | 420 | 264 | 320 | 233 | 195| 130 | 102 | 102 102

NotTE.—Discharge determined from three poorly defined rating curves,

-
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Monthly discharge of South Fork of Butte Creek at Butte Falls, Oreg, for the year ending
Sept. 80, 1911.

Discharge in second-feet. Runoff | 5.0
Month. (total in racy.

Maximum. | Minimum.| Mean, | 8cre-feet).

152 120 122 7,500 | B.

1,520 120 285 17,000 | B.

554 222 347 21,300 | B.

712 222 320 19,700 | B.

420 264 327 18,200 | B.

630 264 444 27,300 | B.

430 233 300 17,900 | B.

275 161 222 13,600 | B.

195 130 146 8,690 | B.

130 102 111 6,820 | B.

130 102 103 6,330 | B.

102 102 102 6,070 | B.
1,520 102 235 170,000

SOUTH FORK OF LITTLE BUTTE CREEK NEAR LAKECREEK, OREG.

Location.—In sec. 11, T. 37 8., R. 2 E., at the county bridge 5 miles above Lake-
creek post office and the junction of North and South Forks of Little Butte Creek.

Records available.—November 26, 1910, to Sept. 30, 1911.

Drainage area.—Not measured.

Gage.—Vertical staff on bridge pier.

Channel.—Sand and bowlders; shifting.

Discharge measurements.—Made from highway bridge or by wading.

Accuracy.—Results fair,

Cooperation.—Maintained in cooperation with Rogue River Valley Canal Co.

Discharge measurements of South Fork of Little Butie Creek near Lakecreek, Oreg., in the
year ending Sept. 30, 1911.

G is-
Date. Hydrographer. heiz%ﬁ;, chI;;Sge.
1910. Feet. Sec.-ft.
Nov. 26 | B. F. Heintzleman . .. .. ... ... o.iiueeiiiie o e iaciaaaaaeaaannaaaaann- 1.18 46.5
1911, . .
Feb. 5| B.F. Heintzleman... ... ........cccooeouls e e e e aeene s 1.38 87.0
Apr. 7 d 1.83 218

June 4 1.62 163




ROGUE RIVER BASIN. 31

Daily gage height, in feet, of South Fork of Little Butie Creek near Lakecreek, Oreg., for the
year ending Sept. 30, 1911.

[W. T. Kinney, observer.]

Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1.20
L
1.20
130
1.30
1.30
TR0
1.30
1.40
Tiiay
1.50
1.40
1.30
1.40
1.40
1.50
167
2,06 | “L40| 157 |l 80| .70 .80
215( 130 |....... 157100 o
1.87)........ 167 .o 130] 12| .80 | |80
1.67 71040 147 i67| 130 120( .80 |........ -90
L7 | FIE:" ) IO 80} %
147 140| 177 Le7lo..l. /B - IS I
150 | 157 {1407 40| 70l 7is0 U0
167 |80 | 6T s 50| 130 70| .80 .
1671 Ler L4 var| Lol 70| .80
L7 [ L77 | L8T|....... L] .70 |70 80
L7 |1 L7 Lar| B (R Y (1

Daily discharge, in second-feet, of South Fork of Little Butte Creek near Lakecreek, Oreg.,
Jor the year ending Sept. 30, 1911. .

Day. Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

390 50 141 92 318 141 142 20 9 9
440 50 112 92 340 171 171 20 9 14
490 50 112 92 312 171 171 20 14 14
390 50 112 68 283 1 141 14 14 14

295 68 126 92 263 171 141 14 14 1«
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Monthly discharge of South Fork of Little Bulle Creek near Lakecreek, Oreg., for the year
ending Sept. 30, 1911.

Discharge in second-feet.
Run-off Acen-
Month. (total in | 20
Maximum. | Minimum. | Mean. | crefeet). | OV
November 26-30. . .......o.ooooiiiiiiaiiiiiiiiii.. 340 50 210 2,080 | B.
December. ... R 490 27 123 7,560 | A.
January...... 365 50 121 7 A.
February. 141 68 104 5,780 | A.
21 )« S U 243 68 135 8,300 | A.
April. oo 340 112 175 10,400 | A.
Y. 1 50 100 6,150 | A.
June... 171 36 80.8 4,810 | A.
July... 20 9 13.3 818 | B.
Avugust. . . 14 9 11.2 639 | B.
September. ... ... 3 20 9 13.7 815 | B.
The period. . ... oo e 54, 800

LITTLE BUTTE CREEK NEAR EAGLE POINT, OREG.

Location.—In the S. 4 sec. 35, T. 35 S., R. 1 W., 1 mile above Eagle Point, at A. B.
Tronson’s fruit ranch.

Records available.—July 13, 1907, to September 30, 1911.

Drainage area.—336 square miles. Revised since 1910 report.

Gage.—Vertical staff spiked to alder tree on left bank. ‘

Channel.—Sand at measuring section; solid rock control. )

Discharge measurements.—Made from cable suspension bridge 40 feet above gage.

Winter flow.—Unaffected by ice.

Diversions.—A number of small irrigation diversons above the station. The main
canal of the Rogue River Valley Canal Co. diverts a considerable part of the flow
of the stream past the station; also the pipe line, capacity about 7.5 second-feet,
for municipal supply of city of Medford.

Storage.—A small amount developed at Fish Lake but not being used at present.

Accuracy.—Conditions favor accurate estimates.

The following discharge measurement was made by B. F. Heintzleman:
December 5, 1910: Gage height, 2.25 feet; discharge, 387 second-feet.




ROGUE RIVER BASIN. 33

Daily gage height, in feet, of Little Butte Creek near Eagle Point, Oreg., for the year ending
. Sept. 80, 1911,

[H. B. Tronson, observer.]

Day. - | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug | Sept.
1o, 1.3 1.2 2.4 15 2.2 1.5 2.2 1.65| 1.8 1.1 0.75 0.65
2l 1.3 1.2 2.0 1.5 4.2 1.4 2.3 1.6 1.7 1.1 .75 .65
[ 1.3 1.2 6.3 1.5 3.0 1.4 2.35( 1.6 1.7 1.1 .75 .65
[ R 1.3 | 1.2 | 4.0 | 1.45]| 2.65| 1.3 | 2.4 | L6 1.6 1.1 .75 .65
[ 1.3 1.2 | 3.3 | 1.4 | 2.1 1.3 | 2.4 1.8 1.6 1.1 .75 .8
[ 1.3 1.2 3.1 1.35 ] 1.8 1.3 2.3 1.7 1.6 1.1 75 .9
[ T, 1.3 1.55 | 3.7 1.3 | L7 1.85] 2.3 1.7 1.6 1.0 | .75 .85
. T 1.3 1.35| 3.5 13 L7 | 205! 2.2 | 1.6 1.5 1.0 .75 .85
L 1.3 1.251 2.8 2.5 1.6 1.85 | 2.2 1.6 1.5 1.0 7 .85

10, Ll 1.3 1.25| 3.0 1.65| 1.6 .75 | 2.1 1.6 1.4 1.0 .7 .85
mo...... - 1.351 1.25| 2.3 1.8 1.5 1.651 2.1 1.6 1.3 .95 .7 .85
12l 1.4 1.25 2.2 1.7 1.45| 1.6 2.0 1.6 1.3 .95 .7 .9
| 1.35 1 1.25| 1.9 1.5 1.55| 1.5 2.0 1.6 L3 .9 .7 .9
Mool 1.3 1.25| 1.9 L5 1.95| 15 2.0 1851 1.3 .9 7 .8
5. e 1.3 1.25( 1.8 1.5 1.85| 1.4 | 2.0 | L7 1.3 .9 .7 .8
16......o.o.L. 1.3 1.25| L9 15 1.8 1.4 1.9 2.6 1.2 .9 .7 .8
17 1.3 1.557 2.0 1.85; 1.8 1.4 1.9 2.45¢1 L2 .9 .7 .8
) S, 1.25| 1.35| 2.0 3.0 1.85] 1.6 1.8 2.25 1 L2 85T .7 .8
9. . 1.25) 1.25] L9 | 8.4 L7 | L7 1.8 2.1 L1 .85 .7 .8
20, 0., 1.2 | 1.25| 1.85| 4.2 1.7 1.8 1.7 2.0 1.1 85| .7 .8
2. . ... 1.2 1.3 1.7 3.6 1.65( 1.85| L7 2.0 1.1 .85 .7 .9
22, e 1.2 | 1.4 L3 | 2.9 1.65| L9 L7 1.9 1.1 851 .7 .9
b T 1.2 3.4 1.5 2.4 1.6 L9 1.75| 1.9 1.35 .85 .7 .9
24, ... 1.2 2.9 1.9 2.3 1.6 2.05) 1.85( 1.9 1.25 .8 .7 .9
P T L2 | 2.5 1.5 | 1.85} 1.6 | 2.1 1.8 1.8 1.15 .8 .7 1.0
P 1.2 2.5 L7 1.9 1.6 2.1 L75 | 1.8 L2 .8 7 1.0
27 1.2 | 4.6 L5 | 2.6 1.6 | 2.2 L75| L7 1.4 .8 .7 1.1
28 el 1.2 | 83 |.L5 | 3.1 L5 | 2.2 1.8 1.7 1.3 .8 .65 L1
b T 1.2 4.7 1.5 3.4 ... 2.2 1.8 1.7 1.25 .8 .65 1.0
30 ...l 1.2 3.35 | L45 3.2 |....... 2.2 1.7 1.7 1.2 .75 .65 1.0
-1 SO 1.2 |....... L4 | 2.5 ... 2.2 |....... 185 |....... W75 .65 .......

Dcﬁ'ly discharge, in second-feet, of Little Butte Creek near Eagle Point, Oreg., for the year
ending Sept. 30, 1911,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
112 93 473 162 388 162 388 205 251 77 40
136 428 190 220 |° 77 40
136 450 190 220 77 40
112 473 190 190 40

Note.—Discharge determined from a rating curve well defined below 400 second-feet, and fairly well
“efined between 400 and 1,000 second-feet.

48455°—wsp 312—15——3 .
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Monthly discharge of Little Butte Creek near Eagle Point, Oreg., for the year ending Sept.

30, 1911.
isch: -feet.
Discharge in second-feet Runoft |,
Month. (total in m‘g"

Maximum. | Minimum.| Mean. | 3Cre-feet).
{01 T O 136 " 93 106 6,520 | A.
November. . 4,410 93 461 27,400 | B.
December 2,840 136 491 30,200 | B.
January. 4,490 112 542 33,300 | B.
February. 1,420 149 299 16,600 | A.
March..... . 388 112 241 14,800 | A.
April... eneeeaenns . 473 220 316 18,800 ( A%
....... . hememeeeaeaaa 564 190 259 15,900 | A.
JUNG. e 251 7 130 7,740 | A.
Ju]y.. ........................ 77 40 55. 4 3,410 { A.
........................ 40 34 37.4 2,300 | B-
September ................... i 34 49.7 2,960 | A.

THE JOA -« - e eneeeaneeannnrnrnanenanaananns 4,490 34| o247 180,000

BEAR CREEK AT TALENT, OREG.

Location.—~In sec. 23, T. 38 S., R. 1 W., at the highway bridge half a mile northeast
of Talent and half a mile below Wagner Creek.

Records available.—July 11, 1907, to August 26, 1911.

Drainage area.—226 square miles.o

Gage.—Vertical staff.

Channel.—Sand and gravel; shifting.

Discharge measurements.—Made from the highway bridge or by wading near the
gage.

Diversions.—Most of the low-water flow diverted for irrigation above the station.

Accuracy.—Records good for 1911; fair for 1910.

Cooperation.—Maintained in cooperation with Rogue River Valley Canal Co.

Discharge measurements of Bear Creek at Talent, Oreg., in the year ending Sept. 30, 1911.

Date. Hydrographer. hgiig%ft. ch]zzisée. Date. Hydrographer. hg%-B %_ ch]g,;sg'e.
1910. Feet. | Sec-ft. 1911. Feet. | Sec.ft.
Nov. 30 | B. ¥. Heintzleman. .... 4.80 260 || Apr. 14 B. F Hemtzleman ..... i(_}g %45{8)
1911. June 2 :IZ:Zd LTI 4w 94
Feb. 3 | B.F. Heintzleman..... 5.08 255 || Aug. 8 | Heintzleman and Pierce[ 3.78 af

@ Incorrectly stated as 212 square miles in 1910 report. b Estimated.



ROGUE RIVER BASIN. 35
Daily gage height, in feet, of Bear Creek at Talent, Oreg., for the year ending Sept. 30,
1911.

‘ [Clarence Jeffery, observer.]

Day. Oct. Nov. Dec. Jan, Feb. | Mar. | Apr. { May. | June., | July. Aug.
3.55 3.65 4.8 4.3 5.25 4.5 5.25 4.6 4.4 4.3 3.8
3.55 3.65 4.7 4.3 5.4 4.5 5.2 4.6 4.4 4,25 3.8
3.5 3.6 5.45 4.3 5.1 4.6 5.25 4,55 4.4 4.2 3.8
3.5 3.65 5.3 4.25 5.0 4,65 5.3 4.5 4.4 4.15 3.8
3.5 3.65 4.7 4.2 5.0 4.7 5.2 4.65 4.4 4.1 3.8
3.5 3.65 4.6 4.2 4.9 5.2 5.0 4.6 4.4 4.5 3.75
3.5 3.6 4.5 4.2 4.85 5.2 4.9 4.6 4.4 4.6 3.7
3.5 3.8 4.5 4.25 4.8 5.1 4.9 4.6 4.4 4.0 3.7
3.5 3.8 4.9 3 4.8 5.1 4.9 4.6 4.4 4.0 3.75
3.5 3.8 4.9 4,25 4.9 5.0 4.85 4.6 4.35 4.0 3.75
3.65 3.85 4.9 4.2 4.95 4.9 4.8 4.6 4.3 4.0 3.75
3.6 3.8 4.6 4.2 4.95 4.8 4.75 4.55 4.3 4.0 3.75
3.6 3.85 4.6 4.3 4.9 4.8 4.7 4.556 4.3 4,0 3.75
3.6 3.8 4,55 4.3 4.8 4.85 4.7 4.5 4.3 4.0 3.75
3.6 3.85 4.5 4,25 4.6 4.9 4.7 4.45 4.3 3.95 3.75
3.65 3.85 4.5 4.25 4.6 4.95 4.7 4.5 4.25 3.9 3.75
3.65 3.85 4.6 4.5 4.7 5.1 4.7 4.6 4.25 3.85 3.75
3.65 3.9 4.5 4.7 4. 65 5.05 4.7 4.6 4.2 3.85 3.75
3.65 3.8 4.5 6.5 4,65 5.05 4.65 4.6 4.2 3.8 3.77
3.65 3.8 4.4 6.0 4.65 5.1 4.6 4.6 4.2 3.8 3.7
3.65| 3.85| 4.4 5.3 4.6 5.2 4.6 4.6 42T 3.8 3.7
3.65 3.9 4.4 5.2 4.6 5.2 4.6 4,55 4.3 3.8 3.7
3.65 4.75 4.35 5.1 4.6 5,15 4.6 4.5 4.5 3.8 3.7
3.65 4.7 4.45 4.8 4.6 5.1 4.6 4.5 4.4
3.65 4.3 4.45 4.2 4.6 5.15 4.6 4.5 4.3
3.65 4.2 4.3 4.7 4,55 5.0 4. 65 4.45 4.25
3. 65 4.25 4,35 4.65 4,55 5.0 4.7 4. 45 4,45
3.65 5.0 4.3 4.8 4. 5 5.1 4. 65 4.4 4.3
3.65 4.7 4.3 5.0 |. . 5.15 4.65 4.4 4.3
3.65 4.8 4.3 5.75 |. 5.2 4.6 4.4 4.3
3.65 4.3 56 |. 525 |........ 4.4 ...,

Daily discharge, in second-feet, of Bear Creek at Talent, Oreg., for the year ending Sept.

30, 1911.

Day. Octy | Nov:. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug.
9.5 19 259 137 310 100 310 124 78 59 6.6
9.5 19 232 137 357 100 204 124 78 6.6
6 13 452 137 263 124 310 112 78 42 6.6
6 19 405 126 233 136 325 100 78 35 6.6
6 19 232 115 233 149 294 136 78 28 6.6
6 19 206 115 204 294 233 124 78 | 100 5.2
6 13 182 115 190 294 204 124 781 124 5.2
6 40 182 126 176 263 204 124 78 18 5.2
6 40 287 137 176 263 204 124 78 18 5.2
6 40 287 126 233 190 124 68 18 5.2

19 48 287 115 218 | . 204 176 124 59 18 5.2
13 48 206 115 218 176 162 112 59 18 5.2
13 - 48 206 137 176 149 112 59 18 5.2
13 48 194 137 176 190 149 100 59 18 5.2
13 48 182 126 124 204 149 89 59 14 5.2
19 48 182 126 124 218 149 100 50 11 5.2
19 48 206 182 149 263 149 124 50 8.8 5.2
19 57 1 232 136 248 149 124 42 8.8 5.2
19 40 182 744 136 248 136 124 42 6.6 5.8
19 40 159 562 136 | 263 124 124 42 6.6 3.8
19 48 159 325 124 294 124 124 42 6.6 3.8
19 57 159 294 124 294 124 112 59 6.6 3.8
19 148 263 124 278 124 100 100 6.6 3.8
19 232 170 176 124 263 124 100« 78 6.6 3.8
19 137 170 115 124 278 124 100 59 18 2.9
19 115 137 149 112 233 136 89 50 14 2.9
19 6 148 136 112 233 149 89 89 11 ...
19 315 137 176 112 263 136 78 59 88 [........
19 232 137 233 |eeeennnn 278 136 78 59 88 [........
19 259 137 475 |........ 204 124 78 59 6.6 |........
19 ... 137 424 |..o..... 310 |........ 78 et 6.6 |........

Nore.—Discharge determined from two fairly well defined rating curves
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Monithly discharge of Bear Creek at Talent, Oreg., for the year ending Sept. 30, 1911.

Discharge in second-feet.
- Run-off Accu-
Month, (totalin |7 O%
Maximum. | Minimum,| Mean, | 2cre-feet).
19 6 14.3 879 | C
315 13 82.7 4,920 | B
452 137 205" 12,600 | B
744 115 210 12,900 | B
357 112 176 ,780 | A
310 100 231 4, A
325 124 179 10,700 | A
136 78 109 6,700 | A
100 42 64.8 3,860 | A
July.. . 124 6.6 23.2 1,430 | A
August 1-26. ... ...l T 6.6 2.9 5.05 260 | B
Theperiod. ... .o e el 78,200

APPLEGATE CREEK NEAR BUNCOM, OREG.

Location.—In sec. 22, T. 39 8., R. 3 W., at Cameron’s ranch, about 3 miles west of
Buncom post office, 24 miles above the confluence of Applegate and Little Apple-
gate creeks and 12 miles southwest of Jacksonville,

Records available.—June 18 to Sept. 30, 1911.

Drainage area.—Not measured.

Gage.—Vertical staff fastened to the downstream side of the bridge pier.

Channel.—Gravel and washed bowlders; fairly permanent. =

Discharge measurements.—Made by wading or from wagon bridge.

Diversions.—Cameron’sditch diverts around the gage. Records of discharge in ditch
added to give total discharge past this point. A few other diversions farther
upstream. :

Accuracy.—Results good for low and medium stages.

Discharge measurements of Applegate Creek near Buncom, Orég., in the year ending Sept.

30, 1911.
Date. Hydrographer. hg’é Xy cl?airsg-e.
Feet. Sec.-ft.
June 9| B.F. Heintzleman. ...... ... ... i 2,81 563
21 |..... PR 2.40 407
Aug. 7| Pierce and Heintzleman .. ... ... ittt 1.28 57.1




ROGUE RIVER BASIN,

37

Daily gage height, in feet and discharge, in second-feet, of Applegate Creek near Buncom,
Oreg., for the year ending Sept. 30, 1911.

[W. W. Cameron, observer.]

June. July. August. September.
Day. .
Gaie Dis- | Gage | Dis- Gage Dis- | Gage | Dis-
height. | charge. | height. [ charge. | height. | charge. | height. | charge

2.0 244 1.4 77 1.2 44

2.0 244 1.4 k4 1.2 44

1.9 211 1.4 7 1.2 44

1.9 211 1.4 k4 1.2 44

1.9 211 1.3 59 1.2 44

1.9 211 1.3 59 1.2 , 44

1.8 180 1.3 59 1.2 44

1.8 180 1.3 59 1.2 44

1.8 180 1.3 59 1.2 44

1.7 151 1.3 59 1.2 44

1.7 151 1.2 44 1.2 44

1.7 151 1.2 44 1.2 44

1.7 151 1.2 44 TL2 44

L7 151 1.2 44 1.2 44

1.6 124 1.2 44 1.2 44

1.6 124 1.2 44 1.2 44

1.6 124 1.2 44 1.2 44

2.6 1.6 124 1.2 44 1.2 44
2.5 1.6 124 L2 44 1.2 44
2.5 1.5 99 1.2 44 1.2 44
2.4 1.5 99 1.2 44 1.2 44
2.3 1.5 99 1.2 44 1.2 44
2.3 1.5 99 1.2 44 1.2 44
2.3 1.5 99 1.2 - 44 1.2 44
2.2 1.5 99 1.2 44 1.2 44
2.2 1.5 99 1.2 44 1.2 44
2.2 15 99 1.2 44 1.2 44
2.2 1.4 77 1.2 44 1.2 44
2.1 1.4 7 1.2 44 1.2 44
2.1 1.4 ik 1.2 44 1.2 44
................ 1.4 77 1.2 I 3 PR

Nore.—Discharge determined from a fairly well-defined rating curve.

CAMERON DITCH NEAR BUNCOM, OREG.

Location.—In sec. 22, T. 39 8., R. 3 W., at Cameron’s ranch, about 3 miles west of

Buncom post office and 12 miles southwest of Jacksonville.

This ditch diverts

around the gage on Applegate Creek near Buncom, and monthly discharge of
the ditch has been added to that of the creek to give total flow.

Records available.—June 18 to September 30, 1911.
Gage.—Vertical staff.

Channel.—Gravel.

Discharge measurements —Made by wading.

Accuracy.—Results fair.

Discharge measurements of Cameron ditch near Bunco?n , Oreg., in the year ending Sept. 30,

911,
Date. Hydrographer. hﬁizi%. eh]g;sg'e.
. Feet, Sec.ft.
June 21 | B. F, Heintzleman, ... ... ... . it 1.06 6.97
Aug. 7| Pierceand Heintzleman. .. ... ... ... i ittt 1.34 9. 88
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Daily gage height, in feet, and discharge, in second-feet, of Cameron ditch near Buncom,
Oreg., for the year ending Sept. 80, 1911.

[W. W. Cameron, observer.]
June. July. August. September.
Day. : .
Gage | Dis- Gage | Dis. Gaie Dis- | Gage | Dis-
height. | charge. | height. | charge. | height. | charge. | height. | charge.
1 9.4 1.3 9.4 1.1 7.3
2 1.3 9.4 1.3 9.4 1.1 7.3
3 1.3 9.4 1.3 9.4 1.1 7.3
4 1.3 9.4 1.3 9.4 1.1 7.3
5 1.3 9.4 1.3 9.4 1.1 7.3
6 1.3 9.4 1.3 9.4 1.1 7.3
7 1.3 9.4 1.3 9.4 1.1 7.3
8 1.3 9.4 1.3 9.4 11 7.3
9 1.3 9.4 1.3 9.4 1.1 7.3
10.. 1.3 9.4 1.3 9.4 1.2 8.3
1 1.3 9.4 1.3 9.4 1.2 8.3
12 1.3 9.4 1.3 9.4 1.2 83
13 1.3 9.4 1.4 10.5 1.2 8.3
14 1.3 9.4 1.4 10.5 1.3 83
15.. 1.3 9.4 1.4 10.5 1.2 8.3
16. . 1.3 9.4 1.4 10.5 1.2 8.3
17 cean 1.3 9.4 1.4 10.5 1.1 7.3
18 7.0 1.2 9.4 1.4 10.5 1.1 7.3
19 7.0 1.3 9.4 1.4 10.5) " 1.1 7.3
20 7.0 1.3 9.4 1.3 9.4 1.3 9.4
7.0 1.3 9.4 1.3 9.4 1.3 9.4
7.2 1.3 9.4 1.3 9.4 1.3 9.4
7.5 1.4 10.5 1.3 9.4 1.3 94
7.7 1.4 10.5 1.3 9.4 1.3 9.4
8.0 1.4 10.5 1.3 9.4 1.3 9.4
8.2 1.4 10.5 1.3 9.4 1.3 9.4
8.4 1.3 9.4 1.1 7.3 1.3 9.4
87 1.3 9.4 1.1 7.3 1.4 10.5
8.9 1.3 9.4 L1 7.3 1.4 10.5
9.2 1.1 7.3 1.1 7.3 1.4 10.5
........ 1.1 7.3 L1 /2% 7 PR P,

Nore.—Discharge determined from a well-defined rating curve.

Daily discharge June 18to June 20, esti-

mated; June 22 to July 1, interpolated. These discharges added to those of Applegate Creek to give total

flow.

Monthly discharge of Applegate Creek and Cameron ditch near Buncom, Oreg., for the year

ending Sept. 30, 1911.
Applegate Creek,

Discharge in second-feet. |
. Run-off
Month. - - (totalin -
Maximum. | Mintmum. | Mean, | 8cre-feet).
478 279 356 9,180
244 77 140 8,610
77 44 51.2 3,150
44 44 44.0 2,620
.................................. 23,600
9.2 7.0 7.83 202
10.5 7.3 9.41 560
10.5 7.3 9.31 572
10.5 7.3 8.41 500
Y R 1,840




UMPQUA RIVER BASIN. 39

Monthly discharge of Applegate Creek, including Cameron ditch, near Buncom, Oreg., for
the year ending Sept. 30, 1911.

Discharge in second-feet. R 5 o
Month. (total in | o0t
: . foet). | T2CY-
Maximum, | Minimum. | Mean, | 26T
June 18-30. ..ot ce et 485 288 364 9,390 | A.
B L 1 253 84.3 149 9,160 | B.
August. .. iiiiiiiiieaoaas 86.4 51.3 60.5 3,720 | B.
Septomber. .. .. ..ooimii el 54.5 51.3 52.4 3,120 | B.
The period. .. ....ooniiiiiiiiiiiiiiiiiiieeforeieiccian]eeeeeccee e aceae e 25,400

UMPQUA RIVER BASIN.

SOUTH FORK OF UMPQUA RIVER AT TILLER, OREG.

Location.—In sec. 33, T. 30 8., R. 2 W., just above Elk Creek, one-fourth mile above
Tiller, and 28 miles above Riddle. )

Records available.—November 9, 1910, to November 30, 1911.

Drainage area.—Not measured.

Gage.—Vertical staff.

Channel.—Rocks and gravel, practically permanent. -

Discharge measurements.—Made by wading near the gage and from the highway
bridge just above the gage. *

Accuracy.—Rating curve very good.

Discharge measurements of South Fork of Umpgua River at Tiller, Oreg., in the year
ending Sept. 80, 1911, ’

Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height.| charge.
1910 Feet. Sec.-ft. 1911 Feet, | Sec.ft.
Nov. 10 | B, F. Heintzleman.....] 2.01 218 || Apr. 1 4.51 | 1,750
1911 May 26 3.19 | 814
Jan. 31 [..... [ 1 R 5.28 2,420 {| Aug. 11 1.19 59.4 |
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Daily gage height, in feei, of South Fork of Umpgua River at Tiller, Oreg ., Jor the period
Nov. 9, 1910, to Nov. 30, 1911.

[H. W. Archambeau, observer.]

Day. Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.| Oct. | Nov.
5.06| 3.2| 4.8| 2.8 4.3 2.8 3.2| 2.0 1.4/ 0.9 L8 1.1
4,65 3.2 4.8 27| 4.2 2.9 3.2 19| 1.4 .91 1.8 1.1
7.45| 3.1| 44| 33| 43| 29| 3:1| 19| 1.4 .81 L9 1.1
7.05| 3.1} 4.1| 3.4| 3.6 29| 3.0| 1.8} 1.4 .81 1.9 1.1
5.6 30| 41| 3.7 3.5} 31| 2.9 1.8 1.4 1.2 1.8 1.2
4.7 3.31 40) 3.8] 3.4 3.1| 2.8] 1.8 1.4] 2.0] 1.6 1.3
4.55| 3.2| 3.8] 4.3 3.3 | 2.9 28| 17| L4} 2.0 1.4 1.4
4.55 | 3.2 3.6 4.2 3.1 | 2.9 2.7 17| 1.4 2.1 1.4 3.0
565| 3.2 3.5| 4.0] 3.2} 3.0| 2.7| L7} 14| 2.2| L6 4.2
4.9 3.2| 3.6 3.8| 32| 3.0 2.6 1.7} 1.4 2.2 1.8 3.3
4.5 3.21 4.0 3.7] 31| 3.0 2.6 L7} L4} 1.6/ L7 2.8
4.1 3.2] 3.9 85 31| 29| 2.7] 1.6 | 1.4} 1.6| 1.6 2.6
3.85| 3.0| 4.0 3.6( 3.0 3.0 2.6 1.6 | 1.4| 1.6, 1.5 2.5
3.554 291 3.8| 3.8| 3.0 3.2| 26| 15| 13| 15| L5 4.0
3.35| 2.8 3.4} 4.0 3.0 3.1| 25§ L5] 1.3 | 1.4| 14 9.8
3.35] 2.8/ 3.4 41| 3.2 3.3 24| 1.5} 1.3 | L4 1.4 7.0
4.05 | 2.7 3.4 4.2 3.3 3.6| 23| 1.5 1.3 1.3 | 1.4 7.0
3.85) 3.8 3.8] 4.2 3.2 4.6 23} L5} 1.3} 1.3 1.3 5.5
3.6 9.6 3.6 44| 3.2 53| 2.2 1.5] 1.2} 1.3 L3 4.7
3.45| 6.2 3.6 45| 3.1 | 47| 2.1 1.4} 1.2 1.2 1.3 4.6
3.256] 4.9, 3.4] 45) 3.0 42| 2.1| 1,4} 1.2] 1.2} 1.3 4.3
3.1 4.2 3.3| 4.6 3.1 41| 2.0 1.4 | 1.2} 1.2| 1.3 4.1
3.06| 40| 3.2f 4.6| 3.1 3.8| 20| 1.4 1.1 ]| 1.2} 1.3 3.8
3.3 3.8| 3.2 42| 3.3 36| 2.1| 14| 1.0| L.2]| L3 3.7
3.2 3.8| 31| 3.8 3.5 3.4 20} 1.4] 1.0 1.2| 1.3 3.5
3.06| 3.6 3.0] 3.6| 34| 3.2| L9| L4 1.0| L4 1.2 3.3
3.1 3.6| 39| 34 3.2 3.1 2.0 1.4| 1.0} 1.8} 1.1 3.2
3.0 3.6| 3.6 3.6| 3.0 3.0| 2.0 1.4| 1.0 1.8} 1.1 3.0
2.95| 3.5 ]...... 3.7 29| 3.1 2.0 1.4 .9 1.8 L1 3.9
3.05| 4.2|...... 4.1 2:8| 3.0 2.1} 1.4 .9 L8| 1.1 3.8
3.2 5.2 [...... 4.4 |...... 3.1 (...... 1.4 P I8 PR 1.1 ]......

Daily discharge, in second-feet, of South Fork of Umpgua River at Tiller, Oreg., for the
period Nov. 9, 1910, to Nov. 30, 1911.

Day. Nov.| Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.| Oct. | Nov.
2,250 800 | 2,020 570 | 1 570 | 800 [ 230 90 28| 175 48
.1 1,880 800 | 2,020 520 | 1,500 625 | 800 | 200 90 28 | 175 48
.| 4,820 740 | 1,670 860 | 1,580 [ 625 740 | 200 90 20 | 200 48
-| 4,360 740 | 1,420 920 | 1,050 625 | 680 | 175 90 20| 200 48
..1 2,800 680 1 420 ) 1,120 985 740 | 625} 175 90 60 | 175 60
-1 1,930 860 | 1,340 | 1,190 920 740 | 570 | 175 90 | 230 | 130 74
.| 1,800 800 | 1,190 | 1,580 860 625 | 570 | 150 230 90 90
1,800 800 | 1,050 1,500 | 7407 625 520 150 90 1 260 90 680
2, 850 800 985 | 1,340 800 680 | 520 ( 150 90| 295 | 130 ) 1,500
2,110 | 800 | 1,050 | 1,190 [ 800 | 680 470 | 150 | 90| 295 | 175

) 5 625 | 1,760 800 1 1,340 | 1,120 740 680 | 470 [ 150 90 { 130 | 150 570
12000 375 | 1,420 800 740 625 5201 130 | 90| 130 | 130 470
1B 1,230 680 680 680 | 470 | 130 90 | 130 | 110 420
4. ... 200 | 1,020 625 680 800 | 470 | 110 74 | 110 | 110 | 1,340
o 150 890 570 680 740 | 420 | 110 74 90 90 | 7,610
160ceeecnnn. . 130 890 570 800 860 | 375 | 110 74 90 90 | 4,300
) i S 110 | 1,380 520 860 | 1,050 | 335 | 110 74 74 90 | 4,300
L5 200 | 1,230 190 800 | 1,840 { 335 | 110 74 74 74 | 2,700
19, ll. 470 | 1,050 370 800 | 2,500 | 295 | 110 60 74 74 11,930
2000t 570 952 1,930 | 260 90 60 60 74 11,840
b3 652 830 1,500 | 260 90 60 60 74 | 1,580
. J 1,080 740 1,420 | 230 90 60 60 74 | 1,420
< 3,530 710 1,190 | 230 90 48 60 74 11,190
4. oLl 1,670 860 1,050 | 260 90 37 60 74 | 1,120

25 1,050 920 | 230 90 37 60 74 9
26.. . ......... 740 710 800 | 200 90 37 90 60 860
............ 680 740 740 | 230 90 ] 37 175 48 | 800
- 11, 400 680-| 230 90 37| 175 48 | 680
29 L. 7,130 652 740 | 230 90 281 175 48 | 1,260
o1 J , 360 710 680 | 260 90 281 175 48 | 1,190
3leaaae... [ O 740 |...... 90 28 j...... 48 1......

Note.—Discharge determined from a rating curve well defined between 40 and 3,200 second-feet.
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Monthly discharge of South Fork of Umpgqua River near Tiller, Oreg., for the perwd Now.
9, 1910, to Nov. 30, 1911.

Discharge in second-feet.
Runoff |,....
Month. —| (totalin racy.
Maximum. | Minimum. | Mean. acre-feet).
110 1,600 69,800 | B.
652 | 1,500 92,200 | A.
520 | 1,280 78,700 | A.
680 | 1,160 64, Al
520 | 1,280 78,700 | A.
570 864 51,400 | A.
570 926 56, A.
200 420 25,000 | A.
90 126 7,750 | A,
28 61.6 4,160 | B,
20| 17 6,960 | A.
B , 000
48 103 6,330 | A,
48| 1,330 79,100 | A

SOUTH FORK OF UMPQUA RIVER NEAR BROCKWAY, OREG.

Location.—In sec. 15, T. 28 S., R. 6 W., at Winston’s Bridge, 6 miles south of Rose-
burg, 3 miles below Lookingglass Creek, 10 miles below Myrtle Creek, 3 miles east
of Brockway, and 18 miles above the confluence of the North and South forks.

Records available.—December 6, 1905, to September 30, 1911.

Drainage area.—1,800 square miles.

Gage.—Chain gage on bridge since November 20, 1910. Originally a staff gage in
two sections, the lower inclined and the upper vertical. The datum of the chain
gage is 1.0 foot lower than that of the staff gage. Gage heights for November
20 to December 31, 1910, have been reduced to the datum of the staff gage.

Channel.—One channel at all stages. Bed of stream at control, one-fourth mile below
stations, composed of bowlders. No shifting. Good measuring section.

Discharge measurements.—Made from highway bridge at gage.

Accuracy.—Gage record reliable; rating curve well defined.

Discharge measurements of South Fork of Umpgqua River near Brockway, Oreg., in the |
year endmg Sept. 30, 1911.

Date. Hydrographer. h(gig et cha‘fge
1910. Feet. | Sec.ft.
Nov, 11af B. F, Heintzleman . o e oo oo iiniiiiiiatia i eae e aeaaaaaaaan 1.74 798

1911, -
Mar. 30 |..... L Y 4.44 2,140
Sept. 6 | R W, DavenpOort. coeenue e i it ii it 1.08 147

a Date doubtful; may have been Nov. 20.
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Daily gage height, in feet, of South Fork of Umpqua River near Brockway, Oreg., for the
: year ending Sept. 30, 1911,
[Geo. W. Brosi, observer.]

Day. Oct. | Nov. | Dee. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
0.05 | 6.2 5.1 7.6 4.2 4.9 3.3] 3.2 1.9 0.85 0.7

.05 5.1 5.0 7.6 3.9 4.7 3.2 3.0 1.85 .85 .65

.05 8.05 4.9 7.1 4.0 4.6 3.11 3.1 1.8 .8 .7

.1 ]10.0 4.5 6.6 4.0 4.6 3.2| 3.1 1.75 .85 .75

.1 7.5 4.4 6.2 5.0 4.4 3.2| 3.0 1.65 .85 .8

15| 6.0 4.3 6.2 5.3 4.1 3.4| 2.9 1.7 .95 1.55

.25 6.1 4.2 5.9 5.3 3.7 3.4| 2.9 1.6 .9 1.45

65| 3.7 4.2 5.6 6.2 4.0 3.6 2.8 1.5 .8 1.4

1.6 6.1 4.2 5.5 6.2 3.9 3.4 2.5 1.45 .75 1.4

2.0 5.5 4.8 5.3 6.1 3.8 3.3 2.5 1.45 .75 1.35

.4 1.55 | 4.9 5.1 5.6 5.9 4.6 3.4 2.5 1.4 .7 1.25
.5 1.65| 4.5 4.8 6.0 5.5 4.5 3.4 2.5 1.4 7 1.3
.65 1.7 4. 4.6 6.3 5.5 4.5 3.2| 2.6 1.3 .7 1.55
.65) 1.65) 3.8 4.3 6.2 5.4 4.4 3.31 2.6 1.25 .7 1.6
.6 1.65| 3.5 4.3 5.8 5.4 4.4 3.4 2.4 1.25 .7 1.6
55| 1.6 3.6 4.4 5.6 5.4 4.6 3.4 23| 1.2 .65 1.5
.5 1.6 4.1 4.6 5.4 5.2 4.5 3.5| 2.3 1.2 .7 1.4
.45 1 1.85| 4.0 5.4 5.5 5.3 4.8 3.9 225 1.25 .65 1.4
.4 2.2 3.7 13.6 5.8 5.3 4.8 6.0 2.1 1.2 .65 1.4
351 L8 3.5 14.5 5.5 5.2 4.5 57| 1.95| 1.15 .75 1.35
.2 1.6 3.3 9.2 5.5 5.2 4.4 5.2 195! 1.15 .7 1.25
15| 2.2 3.1 7.5 5.4 5.1 4.2 4.8 1.95]| 1.15 .75 1.1
15| 2.9 2.95 6.6 4.9 5.2 4.1 4.3 1.85| 1.15 .7 1.0
) 525 | 2.9 5.9 4.8 5.0 4.0 4.3 1.8 1.1 .65 .9
.1 4.0 3.15 5.8 4.5 4.9 4.0 3.8| L8 1.05 .65 .75
.1 3.2 3.1 6.0 4.6 4.8 4.0 3.6 1.8 1.05 .65 .9
.1 2.65 | 3.05 6.0 4.4 4.5 3.8 3.4 195 1.05 .7 1.15
.05 2.5 3.15 7.4 4.3 4.5 3.8 3.4 2.05| 1.1 .65 1.8
.05 15.2 3.2 6.7 [....... 4.4 3.6 3.3 1.95| 1.05 .85 1.6
.05 8.8 3.25 6.5 |....... 4.3 3.3 3.1 1.9 .95 .65 1.35
W05 f....... 3.9 252 PR PO PO 3.2 |.c..... .9 1.3

in second-feet, of South Fork of Umpqua River near Brockway, Oreg., for
the year ending Sept. 30, 1911.

Day. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

150 160 | 7,470 | 3,050 | 8,510 | 1,900 | 2,750 | 1,140 | 1,070 428 123 98
150 160 | 4,860 | 2,900 | 8,510 | 1,610 | 2,470 | 1,070 940 409 123 90
170 160 (12,700 | 2,750 | 7,190 | 1,700 | 2,340 | 1,000 | 1,000 409 114 98
336 170 (18,800 | 2,220 | 5,960 | 1,700 | 2,340 | 1,070 | 1,000 372 123 106

2 940 336 123 114

354
318 | 207 | 4,860 | 1,900 | 4,450 | 3,370 | 1,440 | 1,210 | 8s0| 318 132| 267
301 | 336 | 2,480 | 17900 | 3,890 | 5,060 | 1,700 | 1,360 | e20| 284| 114| 250
284 | 715| 7,210 | 1,900 | 3,710 | 5,060 | 1,610 | 1,210 | 670 | 267| 106| 250
250 | 940 | 5,730 | 2610 | 3,370 | 4,850 | 1,520 | 1,150 | 670 | 267 | 106| 235

250 | 692 | 4,460 | 3,050 | 3,890 | 4,450 | 2,340 | 1,210 | 670 | 250 | 98| 207
284 | 740 | 3,710 | 2,610 | 4,650 | 3,710 | 27220 | 1,2101 670 250 | 98| 220
336 | 765 |3,050 | 2,340 | 5,280 | 3,710 | 2,220 1 1,070 | 715 220| 98| 301
336 | 740 | 2,610 | 2,000 | 5,060 | 3,540 | 2,110 | 1,140 | 715 | 207 | 98| 318
318 | 740 | 2,220 | 2,000 | 4,260 | 3,540 | 2,110 | 1,210 | 627 | 207| 98| 3I8

267 | 740 | 2,900 3,710 | 3,370 | 2,610 | 1,610 | 564 90

250 | 1,070 | 2,470 27,300 | 4,260 | 3,370 | 2,610 | 4,650 | 504 | 194| 90| 250
235 | 820 | 2,220 [30,300 | 3,710 | 3,210 | 2,220 | 4,0 47| 182 106| 25
194 | 715 | 2,000 [13,100 | 3,710 | 3,210 | 2,110 | 3,210 7| 1s2| 98| 207
182 | 1,070 | 1,800 | 8, 3,540 | 3,050 | 1,900 | 2,610 | 447 | 182| 106| 170
182 | 1,610 | 1,660 | 5,960 | 2750 | 3,210 | 1,800 | 2,000 | 409 | 182| 98| 150
170 | 5,170 | 1,610 | 4,450 | 2610 | 2,900 [ 1,700 | 2,000 | 409 | 1i70| 90| 132
170 | 2,900 | 1,850 | 4,260 | 2] 2,750 | 1,700 | 1,520 | 390 160 90| 106
170 | 1,900 | 1,300 | 4,650 | 2,340 | 2,610 | 1, 1,360 | 390| 160| 90| 132
170 | 17400 | 1,750 | 4,650 | 2)110 | 2/220 | 1)520 | 1,210 | 447 | 160| 98| 182
160 | 1,280 | 1,850 | 7,970 | 2,000 | 2,220 | 1,520 | 1,210 | 485 | 170 90

160 [36,100 | 1,900 | 6,200 ... ... 2110 [1)360 | 1,140 | 47| 160| 90| 318
160 {15,000 | 1,950 | 5,730 |-.20. . 2,000 1,140 | 1,000 | 428 | 141| 90

160 ....... 2,750 (10,200 |.-.. - 2380 |....... 1,070 |....... 132 90|......

Nore.—Discharge determined from a rating curve well defined between 80 and 16,000 second-feet.
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Monthly discharge of South Fork of Ung}qua River mear Brockway, Oreg., for the year
ending Sept. 30, 1911.

[Drainage area, 1,800 square miles.]

Discharge in second-feet. Run-off.
Month. Per Depth in ‘;‘;10:,}1'
Maxi Mipimum. | Mean uare | locheson | Totalin :
aximun. . . sglile, drainage | acre-feet.
area.

336 150 238 0.132 | 0.15 14,600 | A.

November. . 36,100 160 2,600 1.44 1.61 155,000 | B.

18,800 1,610 4,260 2.37 2.73 262,000 | A.

30,300 1,900 5,690 3.16 3.64 350,000 | B.

8,510 2, 4,260 2.37 . 2.47 237,000 | A.

5,060 1,610 3,090 1.72 1.98 190,000 | A.

2,750 1,140 1,980 1.10 1.23 118,000 | A.

4,650 1,000 1,560 .867 1.00 ,900 | A.

1,070 390 642 .357 .40 38,200 | A.

4 132 237 132 .15 14,600 | A.

141 90 103 057 .07 6,330 | A.

390 90 215 119 .13 12,800 | A.

36,100 %0 2, 060 1.14 15.56 | 1,490,000

UMPQUA RIVER NEAR ELKTON, OREG.

Location.—In sec. 8, T. 23 8., R. 7 W., at the falls in the river, 4 miles south (by
road) from Elkton and 8 miles (by river) above Elk Creek.

Records available.—October 18, 1905, to December 31, 1906, and May 12, 1907, to
September 30, 1911. -

Drainage area.—3,680 square miles.

Gage.—Staff in five sections. Low-water section inclined, the others vertical.
Datum lowered 0.52 foot September 2, 1910.

Channel.—Gravel; shifting not material. N

Discharge measurements.—Made from ferry 100 feet below gage.

Accuracy.—Gage record reliable; rating curve fairly well defined.

Cooperation.—Gage readings furnished by J. G. Kelley, of Portland, Oreg.

Discharge measurements of Umpqua River near Elkton, Oreg., in the year ending Sept. 30,
191

- Gage Dis-
Date. Hydrographer. height. | charge.
1910 Feet. Sec.-ft.
Nov. 14 | B. F. Heintzleman............ R a1:60 2,740
1911 '
June 27 |..... & 1.46 2,190
Aug. 21 | R G PIOrCe. . oot et ieaeaiaaeaeeaaaaas .34 1,060

@ Published incorrectly in 1910 report.
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Daily gage height, in feet, of Umpgua River near Elkton, Oreg., for the year ending Sept.
30, 1911.

[D. C. Higginbotham, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
R 0.2 0.3 9.5 5.4 6.0 3.4 3.0 3.6 2.7 1.2 0.4 0.2
p .15 85| 7.5 4.6 | 6.4 3.1 31| 30| 24| L2 4 2
[ J .15 .4 8.0 4.4 6.6 3.6 4.4 3.1 2.2 1.4 .4 .2
L .3 .4 1105 4.0 8.6 3.0 4.2 3.2 2.2 1.4 .3 .2
[ 1.2 .35 7.5 3.7 8.4 3.2 4.2 4.0 2.4 1.2 .4 .6

1.3 .4 5.5 3.4 7.6 3.2 4.0 4.4 2.1 1.2 .4 1.0
.8 5% 3.5 3.5 7.2 3.2 4.0 3.4 2.6 1.2 .3 1.1
.6 .5 5.5 4.0 6.2 4.0 4.0 3.1 2.4 1.0 4 .8
.5 1.6 6.7 4.4 8.6 4.6 3.1 3.6 2.4 1.1 .4 .6
.4 5.1 7.7 5.2 6.2 5.9 4.0 3.2 2.8 1.0 .3 .6
.3 4.15¢ 6.5 5.4 5.1 5.0 4.1 3.5 2.4 .9 .2 .4
.4 3.2 5.65 5.2 5.6 4.4 4.4 4.4 2.6 .8 .2 .6
) .55 | 3.1 4.1 4.7 6.5 5.0 4.0 3.6 2.2 .8 .3 .8
.6 2.75 1 5.5 4.6 6.4 5.2 4.1 3.1 2.0 .7 .2 .8
.7 2.35 | 7.5 4.1 5.6 6.1 4.0 3.1 1.4 .6 .4 .6
.8 2.1 7.0 5.0 5.1 6.2 4.5 3.1 1.4 .6 .4 .5
.7 2.25 | 5.65 5.2 5.6 5.6 5.1 4.2 1.3 .6 .4 .5
.6 1.7 5.1 6.4 5.2 5.3 5.2 4.4 1.3 .6 .3 .4
.6 1.2 5.6 7.0 5.2 5.0 5.7 7.2 1.1 .4 .2 .4
.5 1.3 5.1 11.5 5.4 5.2 5.4 7.4 1.6 .4 .2 .4
.4 1.5 6.5 21.0 5.6 5.3 4.7 5.6 1.2 .4 .2 .4
.4 1.3 6.0 10.5 56t 5.6 4.2 4.6 1.5 .3 2 .4
.4 2.2 5.35 9.4 5.1 5.0 4.1 4.1 1.7 .3 .2 .4
p S, 3| 50 | 51 8.71 56| 5.1 46| 4.6 1.4 .4 .2 .3
25 L. .3 9.5 5.65 8.1|. 50 5.0 3.9 3.7 1.2 .6 .2 .4
26 .35 1 4.5 4.7 8.6 4.2 4.2 3.2 3.2 1.5 .6 .2 .6
.4 7.0 4.25 7.7 4.1 4.1 3.2 3.7 1.4 .4 .2 .8
.5 9.5 4.1 7.4 4.0 4.6 3.4 3.5 1.4 .4 .2 1.3
.4 | 19.5 4.65 T2 |eaeeaas 4.2 3.2 2.9 1.4 .4 .2 1.4
.4 1200 4.4 6.4 [....... 3.6 3.4 2.4 1.2 .4 2 .8
[ 2 PR 4.05 6.2 [oo.a.. 3.3 |.ccenan 2.1 [.c..... .3 P28 R,

Daily dwcharge in second-feet, of Umpqua River near Elkton, Oreg., for the year ending
Sept. 80, 1911.

Day. Oct. | Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1,000 | 1,080 (24,600 | 9,960 | 11,400 | 5,350 | 4,600 | 5,760 | 4,080 | 1,970 | 1,150 | 980

960 | 1,120 [17,600 | 8,040 | 12,400 | 4,780 | 4,780 | 4,600 | 3,600 | L,970 | 1,150 | 9s0

960 | 1,160 (19,300 | 7,560 | 12,900 | 5,760 | 7,560 | 4,780 | 3,300 | 2,200 | 1,150 | 9%0

1,080 | 1,160 |28, 400 | 6,640 | 18,200 | 4,600 7,100 | 4,970 | 3,300 | 2,200 | 1,060 | 980

1,960 | 1,120 [17,600 | 5,980 | 17,600 | 4,970 | 7,100 | 6,640 | 3,600 | 1,970 | 1,150 | 1,340
1,970

Not1e.—Discharge determined from two rating curves well defined below 20,000 second-feet.



UMPQUA RIVER BASIN. . 45

Monthly discharge of Umpgua River near Elkton, Oreg., for the year ending Sept. 80, 1911,
[Drainage area, 3,680 square miles.]

Discharge in second-feet. Run-off.’
Accu-
Month. Depthin
Per h P racy.
: . incheson | Totalin
Maximum. | Minimum. | Mean. sggﬁre drainage | acrefeet.
g area.
October.........ccoeeeenn.. 2,080 960 1,260 0.342 0.39 77,500 { A,
66, 200 1,080 9,410 2,56 2.86 579,000 | B.
28, 400 6,070 12, 900 3.51 4.05 560,000 | B.
61, 900 5,350 13, 400 3.64 4.20 - 824,000 | B.
18, 200 6,640 11,200 3.04 3.17 622,000 | A.
11, 900 4,600 7,930 2.15 2.48 488,000 | A.
10, 700 4,600 6, 960 1.89 2.11 414,000 | A,
14,900 3,140 6,430 L7 2.02 395,000 | A.
4, 1,860 2,830 .769 .86 168,000 | A.
2,200 1,060 1,490 .405 .47 91,600 | A.
1,150 980 1,050 .285 .33 64,600 | A.
2,200 980 1,340 .364 41 79,700 | A.
66, 200 960 6,320 1.72 23.35 | 4,360,000

COW CREEK AT RIDDLE, OREG.

Location.—In sec. 24, T. 30 8., R. 6 W., at the highway bridge in the town of Riddle.
Records available.—August 20 to September 30, 1911.

Drainage area.—Not measured.

Gage.—Vertical staff.

Channel.—Gravel and sand; shifting.

Discharge measurements.—Made from highway bridge or by wading near ga.ge
Diversions.—Some small irrigation ditches above station.

Estimates withheld until additional data can be obtained.
The following discharge measurement was made by R. C. Pierce:
August 20, 1911: Gage height, 1.70 feet; discharge, 32.8 second-feet.

Daily gage height, in feet, of Cow Creek at Riddle, Oreg., for the year ending Sept. 30, 1911.

Day. Aug. | Sept. Day. Aug. | Sept. Day. Aug. | Sept.
| DO R 1.66 1.80 170 179
[ F, 1.68 1.98 1.70 1.81
F RN 1.66 2.10 1.69 181
P 1.68 1.98 1.68 1.81
; J RN N 1% 1.90 1.67 1.83
[ B 1.81 1.88 1.67 1.85
I SN 1.80 1.87 1.70 1.89
- N PR, 1.80 1.82 1.68 1.88
[ 1.80 1.80 1.67 1.87
R g 1.80 1.80 i gg 1.87

NORTH FORK OF UMPQUA RIVER NEAR HOAGLIN, OREG.

Location.—In sec. 18, T. 26 S., R. 1 W., one-fourth mile above the forest boundary,
10 miles above Hoaglin, and about 9 miles below Steamboat Creek.

Records available.—February 20 to March 31, 1911.

Drainage area.—Not measured.

Gage.—Vertical staff.

Channel.—Rocky and deep; practically permanent.

Discharge measurements.—Made from cable above gage.

Accuracy.—Gage-height record fragmentary; rating curve well defined.

Cooperation.—Maintained in cooperation with the United States Forest Service.
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'

Discharge measurements of North Fork of Umpgua River near Hoaglin, Oreg., in the year
ending Sept. 80, 1911.

2, is-
Date. - Hydrographer. hsrig ?;. clglrsge.
Feet. Sec.-ft.
3.15 2,000
3.54 2,410
3.65 2,500
1.98 867

Daily gage height, in feet, and discharge, in second-feet, of North Fork of Umpgqua Rwer
near Hoaglm Oreg., for the year ending Sept. 30, 1911.

February. March. February. March.

Day. . Day.
Gage Dis- Gage Dis- Gage | Dis- Gage | Dis-
height. | charge. | height. | charge. height. | charge.| height. | charge.

o
5

gEgd Bu8%

L9000 O 00 00

5
3

8883E

©Q
o3
=3

NotE.—Discharge determined from a rating curve well defined below 3,000 second-feet.

Monthly discharge of North Fork of Umpgua River,near Hoaglin, Oreg., for the year ending
Sept. 30, 1911. .

Discharge in second-feet.

; Run-off Accu-
Month. (total in racy.
Maximum, | Minimum, | Mean, | 3cre-feet). )

February 20-28. ... ..o e 2,060 1,450 1,710 30, 500
March.. . ... il 3,930 1,380 2,780 171,000

o

NORTH FORK OF UMPQUA RIVER AT WINCHESTER, OREG.

Location.—In sec. 25, T. 26 8., R. 6 W., at Southern Pacific Railroad bridge in Win-
chester, 300 yards below power plant and 400 yards below the highway bridge;
about 5 miles north of Roseburg.

Records available.—November 10, 1908, to September 30, 1911. September 6,
1905, to October 10, 1908, at Oakcreek station, about 10 miles above present
station.

Drainage area.—1,080 square miles.

Gage.—Vertical stafi in three sections, bolted to left face of left railroad bridge pier,
lower section reading 0 to 3.1, mlddle 8.0 to 18.0, and upper 18.0 to 23.0 feet.
Channel.—Rock and gravel; pracncally permanent one channel at hlgh and low

stages, two at medium.

Discharge measurements.—Made from railroad bndge at low and medium stages;
in higher water from highway bridge.

Estimates withheld for further data. -
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2,140
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height.
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UMPQUA RIVER BASIN.

1911.

’

J. G. Kelley, of Portland, Oreg.
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south of Scottsburg.
Records available.—May 29, 1907, to September 30

water measurements.
Cooperation.—Maintained in cooperat:

Estimates withheld for additional data.

rainage area.—.

Location.—In sec. 11, T. 23 S., R. 10 W, at the outlet of Loon Lake, about 12 miles
Discharge measurements.—Made by wading. No equipment provided for high-

Channel.—Bowlders and gravel; chifting.

Gage.—Vertical staff.

D




.7

Sec.ft.

5.30

Feet.
July. | Aug. | Sept.

May. | June.

Mar. | Apr.

Feb.

[John Salander, observer.]

Hydrographer.

Jan.

Dec.

Nov.

SURFACE WATER SUPPLY, 1911, PART XII.

Oct.

o

Day.

1011.

1910.
June 29 |....

Nov. 16 | B. F. Heintzleman. . ........ ... ittt e ceeeeceganneanns

Date.

Discharge measurements of Mill Creek mear Ash, Oreg., in the year ending Sept. 30, 1911,
Daily gage height, in feet, of Mill Creek near Ash, Oreq., for the year ending Sept. 30, 1911,

Aug. 23 | R. C. PIerCe. .. i iiaeacaaaaaaas

48

SILETZ RIVER BASIN.

SILETZ RIVER AT SILETZ, OREG.
below Rock Creek, and about 9 miles north of Toledo, the nearest railroad point.

Records available.—November 25, 1905, to September 30, 1911.

Drainage area.—220 square miles.
1909; since then by wading, as equipment was destroyed.’

Accuracy—Results fair.

The following discharge measurement was made by Allen and Myers:
October 21,.1910: Gage height, 1.80 feet; discharge, 747 second-feet,

Location.—Ingec. 9, T. 10 8., R. 10 W., about 1 mile above the ferry at Siletz, 6 miles
Gage.—Staff in two sections—the lower inclined, the upper vertical.
Discharge measurements.—Made from a cable at the gage prior to fall flood of

Channel.—Coarse gravel and sand; shifting.
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Daily gage height, in feet, of Siletz River at Siletz, Oreg., for the year ending Sept. 30, 1911.
[Jobn Xentta, observer.)

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2.6 1.3 3.8 3.1 2.7 3.0 2.2 1.7 1.9 1.6 1.0 0.8
5.4 1.3 4.0 2.9 2.7 2.9 2.1 1.9 1.9 1.6 .95 .8
4.1 1.4 4.7 2.7 2.6 | 2.9 2.1 2.1 1.8 1.6 .9 .8
3.7 1.4 4.5 2.6- 3.0 2.8 2,051 3.6 1.7 1.5 .9 .8
3.1 1.4 4.3 2.4 5.3 2.8 2.0 3.2 1.7 1.5 9 .8
2.5 1.5 4.1 2.4 4.6 2.8 2.0 3.0 1.6 1.5 .9 .9
2.1 7.8 4.0 2.3 4.2 | 27 2.0 2.7 1.6 1.4 .9 .9
2.1 4.0 4.3 2.2 3.6 2.7 2.0 2.8 1.5 1.4 .9 .9
1.8 3.2 4.5 2.8 3.2 2.7 1.9 3.0 1.5 1.4 .9 ~9
1.9 16.1 40| 26| 3.0 26 2.2 2.8 1.5 1.4 .8 .95
1.9 8.0 3.6 2.7 2.91 2.9 2.2 2.6 1.4 1.3 .85 .95
2.1 4.6 3.2 2.5 2.81 2.8 2.2 2.7 1.4 1.3 .8 .95
1.9 3.6 2.8 2.4 2.8 2.8 2.1 2.6 1.4 1.3 .8 .9
1.8 3.1 2.6 2.3 3.2 2.7 2.1 2.5 1.4 1.2 .8 .95
1.7 2.7 2.4 2.2 3.1 2.7 2.1 2.4 1.3 1.2 .85 1.5
1.6 2.5 2.9 2.1 3.0 2.7 2.1 2.3 1.3 1.2 .8 1.55
16 2.3 2.5 2.9 2.9 2.6 2.1 2.5 1.3 1.2 .8 1.5
2.4 2.5 3.1 15.3 2.9 2.6 2.2 6.6 1.3 1.2 .8 1.5
2.2 4.2 3.2 14.0 2.8 2.6 2.2 6.2 1.3 1.15 .8 1.4
2.0 8.5 3.0 12.0 2.8| 2.5 2.1 4.6 1.3 1.15 .9 1.4
1.8 16.5 3.3 4.9 2.7 | 2.5 2.1 3.5 1.26 | 1.1 .9 1.3
1.8 8.4 3.1 4.1 2.9 2.5 2.0 3.1 1.25 | 1.1 .9 1.3
1.6 7.2 2.9 3.4 3.1 2.5 2.0 2.8 1251 L1 .9 1.2
1.6 5.6 3.1 3.1 3.0 | 2.4 2.0 2.6 1.2 1.1 .8 1.2
1.6 4.5 3.8 3.0 2.9 | 2.4 1.9 2.4 1.2 1.1 .8 1.1
1.5 3.7 3.3 2.9 2.9 2.4 1.9 2.3 1.2 1.05 .85 1.0
1.4 3.1 3.0 2.9 3.2 2.4 1.9 2.25 | 1.5 1.05 .8 1.0
1.4 2.7 2.8 2.9 3.1 2.35) 1.8 2.2 1.8 1.05 .8 1.0
1.4 4.0 2.9 2.8 2,351 1.8 2.1 1.7 1.0 .8 .95
1.3 3.5 3.2 2.8 2.3 1.8 2051 1.6 1.0 .8 .95
I T P 3.3 .27 2.3 ..., 2.0 ...... 1.0 8 |e.... .-

Daily discharge, in second-feet, of Siletz River at Siletz, Oreg., for the year ending Sept.

30, 1911.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
2,270 | 1,260 690 910 590 190 112
,140 | 1,140 910 910 590 169 112
2,140 | 1,140 [ 1,140 | 800 | 500 [ 169 112
2,010 | 1,080 | 3,090 690 500 148 112
2,010 | 1,020 | 2,530 690 500 148 130
2,010 | 1,020 | 2,270 500 500 148 148
1,880 | 1,020 | 1,880 590 420 148 148
1,880 | 1,020 [ 2,010 | 500 | 420 | 148 148
1,880 910 | 2,270 500 420 148 148
1,750 | 1,260 ! 2,010 | 500 | 420! 130 169
2,140 | 1,260 | 1,750 420 350 130 169
2,010 | 1,260 | 1,880 420 350 130 169
2,010 | 1,140 | 1,750 | 420 | 350 | 130 169
1,880 | 1,140 | 1,620 420 290 130 169
1,880 | 1,140 | 1,500 | 350 | 200| 130 500
1,880 | 1,140 | 1,380 350 290 112 545
1,750 | 1,140 | 1,620 350 290 112 500
1,750 [ 1,260 [ 7,290 | 350 | 200 | 112 500
1,750 {1,260 | 6,730 | 350 | 262 | 12 420
1,620 | 1,140 | 4,490 | 350 262 148 420
1,620 | 1,140 | 2,950 320 235 148 350
1,620 | 1,020 | 2,400 320 235 148 350
620 | 1,020 | 2,010 320 235 148 290
500 | 1,020 | 1,750 290 235 130 290
500 910 | 1,500 290 235 130 235
500 910 | 1,380 290 212 130 190
500 910 | 1,320 500 212 130 190
440 800 | 1,260 800 212 112 190
440 800 | 1,140 690 190 112 169
380 800 | 1,080 590 190 112 169

350 380 [....-.. 1,020 |....... 190 Iz ...,

NoTte.—Discharge determined from a rating curve that is well defined between 250 and 4,000 second-feet
and fairly well outside those limits.

48455°—wsp 812—15——-4



50 SURFACE WATER SUPPLY, 1911, PART XII.

Monthly discharge of Siletz River at Siletz, Oreg., for the year ending Sept. 30, 1911.

[Drainage area, 220 square miles.]

Discharge in second-feet. Run-off.
Month, i P Depth in Aceu-
- X er P 5 racy.
Maximum. | Minimum. | Mean. sglll}ia;e 'g;ﬁ;igg g;‘;g"iflele?_
: area. ’
October.................... 5,610 350 1,210 5.50 6.34 74,400 | A
November. . R 21,600 350 4,740 21.5 23.99 282,000 | B
December. . . . 4,630 1,500 2,860 13.0 14.99 176,000 | A
January.......o...ooooiia.l 19,800 1,140 3,540 16.1 18.56 218,000 | B
Feobruary. 5,470 1,750 2,470 | 1.2 11.66 137,000 | A
March. 2,270 1,380 1,780 8.09 9.33 ,000 | A
April. . 1, 800 1,070 4.86 5.42 63,700 | A.
y- 7,290 690 2,150 9.77 11.26 132,000 | A.
June.. 910 290 4 2.25 2.51 ,500 | A
July. ..l 590 190 334 1.52 1.75 20,500 | B
August..................... 190 112 136 .618 .71 8,360 | C
September.................. 545 112 244 1.11 1 14,500 | B
Theyear............. 21,600 112 1,750 7.95 107.76 | 1,260,000

COLUMBIA RIVER BASIN.
COLUMBIA RIVER AT THE DALLES, OREG.

Location.—In sec. 34, T. 2 N., R. 13 E., 2,000 feet below the ferry at The Dalles
about 18 miles below Deschutes River, and above Hood and Klickitat rivers.
Records available.—1892-1911, with a few breaks. Gage readings at Cascade

Locks, 20 miles below The Dalles, used to extend record back to 1879.

Drainage area.—237,000 square miles.

Gage.—Two gages at The Dalles: The Government, or Brooks, gage, used by the
United States Geological Survey, made up of several sections attached to the
piling of the viaduct connecting Regulator Dock with the warehouse; the United
States Army Engineers’ gage, similar in form but with a datum 8.9 feet lower than
the Brooks gage. Gage at Cascade Locks is attached to the side of wooden fender
of upper locks chamber between upper guard and locks gates. Elevation of gage
datum at Cascade Locks, 42.5 feet above sea level, except December 1, 1896, to
December 31, 1899, when datum was ‘60 feet lower. Elevation of datum of
Brooks gage, 45.6 feet.

Channel.—Rocky and permanent at the rapids at Cascade Locks—the control for all
three gages. R -

Discharge measurements.—In 1903 made by United States engineers with rod
floats and meter from a steamer. In 1907 by United States Geological Survey
engineers with meter from a launch. In 1908 flood measurements by United
States Geological Survey engineers 2,000 feet below the gage at The Dalles.

Accuracy.—Results good.

Cooperation.—Station has been maintained in cooperation with the United States
Weather Bureau and the United States Engineer Corps.

No discharge measurements were made during the year.
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Daily gage height, in feet, of Columbia River at The Dalles, Oreg., for the year ending Sept.
30, 1911.

[U. 8. Weather Bureau, observer.)

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. { June. | July. | Aug. | Sept.
2.3 5.5 6.9 3.3 1.4 0.0 7.6 13.4) 21.9| 30.9 16.2 7.4
2.5 5.3 6.8 3.0 2.0 - .1 80| 13.41 22.2| 30.7| 16.2 7.4
2.7 5.3 7.1 3.0 2.6 | — .1 8.8| 13.4| 23.4| 30.5| 15.6 7.1
3.0 5.0 7.3 2.9 3.8 — .1 9.7 13.6 | 25.5} 30.1 15.1 6.8
3.0 4.8 7.1 2.7 51| —.1] 10.3| 14.7 | 26.6 | 29.5 | 14.7 6.8
3.2 4.8 7.1 2.5 5.5 .0 10.3 ] 15.5 | 27.5 | 29.0| 14.4 6.8
4.1 4.8 7.6 2.6 4.5 2| 100 16.4| 27.9 | 286 14.0 6.6
4.3 4.8 7.7 2.4 3.6 .5 9.5| 17.9 7.7 1 28.3 | 13.7 6.7
4.5 4.7 7.6 2.4 3.0 1.5 89| 18.6 | 27.7( 27.8 | 13.3 7.1
4.3 5.0 6.9 2.4 2.6 2.7 85| 188 | 287 27.2| 13.0 7.3
4.3 5.8 6.5 2.4 2.7 4.2 82| 18.7 | 29.2 | 26.5| 12.8 7.2
4.4 6.1 6.3 2.4 2.2 4.8 8.2 | 185 | 29.4 | 25.7| 12.4 7.2
4.4 6.5 5.9 2.2 2.1 4.7 8.5 | 18.4 | 29.8 | 24.7| 12.2 7.0
4.4 6.9 5.9 1.8 2.1 4.5 8.5 18.2 | 3L.1| 242 | 119 6.6
4.3 6.9 5.7 1.4 1.8 4.3 8.0 183 | 32.3 | 23.5| 113 6.5
4.3 6.5 5.5 1.2 1.5 4.4 7.81 185 | 33.3 | 22.9| 11.0 6.3
4.6 6.3 5.4 .9 1.4 4.5 7.6 | 18.7 | 33.5{ 22.2| 10.8 6.1
4.6 6.0 5.4 1.8 1.3 4.6 7.5 19.5| 33.5 | 21.7 | 10.4 5.8
4.4 5.8 4.6 2.4 1.1 4.8 7.4 | 21.3 #33.4} 21.1| 10.2 5.8
4.7 5.6 4.4 3.1 .9 5.4 7.3 22.1| 33.4} 20.7| 10.0 5.9
5.0 6.3 4.6 2.5 W7 5.9 7.3 22,91 33.1} 19.9 9.4 5.8
5.6 6.2 4.2 2.0 W7 6.2 7.5 23.1| 33.1| 19.6 9.0 5.7
5.6 6.5 3.8 1.6 .7 7.0 7.3 23.5| 33.1| 19.3 8.8 5.3
5.5 8.0 3.7 1.5 .8 7.5 7.71 22.81 32.8| 18.7 8.6 5.1
5.4 8.6 3.9 1.4 7 8.3 87} 23.1| 32.4| 18.4 8.5 4.9
5.3 8.4 3.8 1.3 .6 8.5 9.3} 23.1| 32.4| 18.2 8.4 4.9
5.0 8.0 3.7 1.0 .3 891 10.7} 23.1| 32.3 | 17.7 8.3. 4.6
5.2 7.6 3.4 1.1 .0 8.9 11.8 | 22.8| 3L.4 | 17.0 8.2 4.5
5.6 7.3 3.5 1.1 88| 12.7) 22.5| 30.6 | 16.5 8.0 4.4
6.0 7.2 3.5 1.1 80| 13.2| 22.1| 30.9| 16.4 7.8 4.0
5.8 ....... 3.5 1.2 7.5 ..., 21.6 [....... 16.4 7.5 |eeeunnn

NortE.—January 15, ice running; January 16 to 18, river blocked with ice.

Daily discharge, in second-feet, of Columbia Rever at the Dalles, Oreq., for the year ending
Sept. 30, 1911.

Day.| Oet. | Nov.

Feb.

Apr.

May.

July.

Sept.

113,000
111,000
111, 000
107,000
105, 000

215, 000

520, 000

516, 000
511,000
491,000

481, 000
473,000
467, 000
457, 000
445

352, 000

313,000
308, 000

000
294, 000

503, 000 |239, 000

135, 000
135,000
131,000
128, 000
128, 000
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Monthly discharge of Columbia River at the Dalles, Oreg., for the year ending Sept. 30, 1911.

[Drainage area, 237,000 square miles.]

Discharge in second-feet. Run-off.
Month. ' per |Depthnm| o w.
: ; inches on otal in :
Maximum. | Minimum. | Mean. sx%llgl:re dramage- | acrefoet.
. area).
81,100 | 102,000 0. 430 0.50 [ 6,270,000 [ A,
104,000 | 121,000 511 571 7,200,000 | AL
91,000 [ 113,000 477 .55 1 6,950,000 | A.
3 79, 000 .333 .38 | 4,860,000 | B.
63, 400 79, 200 .334 .35 | 4,400,000 | B
62,700 | 104,000 .439 51| 6,400,000 | A
134,000 | 154,000 . 650 73| 9,160,000 | A
215, 000 , 000 1.29 1.49 | 18,800,000 | A,
347,000 | 503,000 2.12 2.36 | 29,900,000 | A.
258,000 | 378,000 1.59 1.83 | 23,200,000 | A
136,000 | 187,000 . 789 91 | 11,500,000 | A
f 20, 000 .506 56| 7,140,000 | A
62,700 | 188,000 793 10.74 | 136,000, 000,
d

KOOTENAI RIVER AT LIBBY, MONT.

Location.—At the highway bridge opposite the Great Northern Railway depot at
Libby, Mont., in sec. 3, T. 30 N., R. 31 W., about one-fourth mile from the town
and post office, )

Records available.—October 13, 1910, to September 30, 1911.

Drainage area.—11,000 square miles, .

Gage.—Standard chain in the left span of the highway bridge. Previous to the com«
pletion of the bridge a temporary staff gage fastened to an old stump. In Febru-
ary, 1913, gage datum was lowered 2 feet; all readings previous to the change have
been reduced to the new datum.

Channel.—Channel permanent; broken by two piers. Bed of stream composed of
small rocks; current fairly swift and uniformly distributed.

Discharge measurements.—Made from the bridge and from the ferry cable prior
to the erection of the bridge.

Winter flow.—Seriously affected by ice.

Diversions.—None of importance.

Accuracy.—Rating curve based on measurements made during 1910 to 1913; records
considered excellent.

Cooperation.—Field data furnished by United States Forest Service.

Discharge measurements of Kootenai River at Libby, Mont., in the year ending Sept. 30,

1911.

Date. Hydrographer. hg"g%et. c,gfée‘
1910. ) Feet. Sec.ft.
Oct. 13 4.88 | 11,300

1011,
Mar. 15 2. 60 3,900
July 31 8.00| 18900
Sept. 27 3.86 7,820

Norte.—QGage heights refer to the gage datum established in February, 1913.
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Daily gage height, in feet, of Kootenai River at Libby, Mont., for the year ending Sept. 30,
1911.

[L. R. Bock, observer.]

.

Day. Oet. Nov. Dec. Jan. Mar. | Apr. | May. | June. | July. | Aug. | Sept.
) 3.9 3.3 4.2 6.4 7.6 10.8 5.9 4.4
b2 S 3.8 3.3 4.4 6.5 9.6 10.6 5.7 4.4
R 3.7 3.4 4.3 6.6 11.4 10.6 5.6 4.3
L S P, 3.7 3.3 4.0 6.9 12.4 10.7 5.5 4.4
........ 3.6 3.4 3.9 7.3 12,1 10.6 5.4 4.3
[ 3.6 3.4 3.9 8.0 11.5 9.8 ,5.4 4.5
7 .- 3.5 3.2 3.6 8.1 11.1 9.8 5.4 4.4
8 .- 3.8 3.2 3.6 8.2 10.9 9.8 5.6 4.5
..... 4.1 3.2 3.6 7.9 10.7 9.7 6.3 4.3
....... 4.1 3.1 3.6 7.6 10.4 9.7 6.1 4.4
B R S 4.7 3.1 3.7 7.2 1.1 9.6 6.0 4.2
) R 4.6 3.0 3.7 7.9 11.0 9.0 5.8 4.1
13.. 4.8 4.6 2.9 3.6 6.8 12.2 8.8 5.6 4.0
4., 4.7 Z S [ (R (R 3.6 6.9 12.6 8.0 5.4 3.9
15.. 4.6 4.7 [oeeaoln 2.6 3.5 7.0 13.2 7.6 5.3 3.8
16 4.4 4.1 2.7 3.5 7.0 13.8 7.6 5.2 3.9
17 4.4 3.8 2.8 3.6 7.8 1. 13.6 7.6 5.0 3.8
18 4.5 3.8 2.8 3.7 8.5 13.0 7.7 5.1 3.9
19 4.5 4.0 3.0 3.8 8.5 12.8 7.7 4.9 3.9
4.4 4.1 . 3.2 4.0 8.0 12.2 7.7 4.8 3.9
4.3 4.2 [o.... 3.2 4.4 7.9 1.7 7.7 4.5 3.8
4.2 4.4 |........ 3.6 5.0 7.7 11.4 6.8 4.5 3.9
4.5 4.31--.---.- 3.8 5.9 7.8 11.7 6.9 4.4 3.9
4.0 4.2 ..., 3.8 6.2 7.4 12.1 6.8 4.4 3.8
4.0 3.9 oo 4.0 6.4 6.9 12.0 6.5 4.4 3.8
4.3 3.8 3.9 - 7.2 7.1 11.8 6.4 4.4 3.8
4.4 3.7 3.8 7.3 6.9 11.8 6.2 4.4 3.8
4.3 3.5 3.6 7.1 6.6 11.8 6.1 4.3 3.7
4.3 3.5 1. 3.6 6.7 6.4 11.6 6.2 4.6 3.7
4.0 3.4 . _3.6 6.3 6.6 10.8 6.0 4.5 3.6
3.9 .ol 39 ... [ 6.0 4.3 0....o..

NoOTE.—Gage heights Oct. 13 to Dec. 13, 1910, refer to a datum 2 feet lower than that of heights published
in Water-Supply Paper 292, p. 119. Relation of gage height to discharge affected by ice Dec. 14,1910, to

Mar. 7, 1911.

>

Daily discharge, in second-feet, of Kootenai River at Libby, Mont., for the year ending Sept.

30, 1911.

Day. Oct. | Nov Dec Mar. Apr. | May. | June. | July. | Aug. | Sept.
17,800 | 24,100 { 45,900 | 15,400 9,280
18,200 | 36,800 | 44,300 | 14,600 9,280
18,700 , 800 | 44,300 | 14,100 8,920
20,300 | 59,500 | 45,100 | 13, % 9,280
22,400 | 56,900 | 44,300 | 13,300 | 8,920 _
26,400 | 51,700 | 38,200 | 13,300 9, 650
27,000 | 48,300 , 200 | 13,300 9,280
27,600 | 46,700 | 38,200 | 14, 100 9,650
25,800 | 45,100 | 37,500 | 17,300 8,920
24,100 | 42,700 | 37,500 | 16,400 | 9,280
21,900 { 48,300 | 36,800 | 15,900 8,570
25,800 | 47,500 | 32,700 | 15,000 8,230
19,800 | 57,800 | 31,400 | 14,100 7,890
20,300 | 61,300 | 26,400 | 13,300 7,560

, 800 , 800 | 24,100 | 12,800 7,230
20,800 | 72,500 | 24,100 | 12,400 7,560
25,200 | 70,600 | 24,100 | 11,600 | 7,230
29,500 | 65,000 | 24,700 | 12,000 7,560
29, 500 | 63,200 | 24,700 | 11,200 7,560
26,400 | 57,800 | 24,700 | 10,800 7,560
25,800 | 53,400 | 24,700 | 9,650 7,230
24,700 | 50,800 | 19,800 | 9,650 7,560
25,200 | 53,400 | 20,300 | 9,280 7,560

,000 | 56,900 | 19,800 | 9,280 7,230
20,300 | 56,000 | 18,200 | 9,280 7,230
21,300 | 54,300 | 17,800 | 9,280 7,230
20,300 ,300 | 16,800 | 9,280 7,230
18,700 | 54,300 | 16.400 | 8,920 6,910
17,800 | 52,500 | 16, 800 | 10, 000 6,910
18,700 | 45,900 | 15,900 | 9,650 | 6,590
19,200 {........ 15,900 | 8,920 |.... ...

NoTe.—Discharge determined from a rating curve based on measurements made during 1910 to 1913;
curve well defined between 3,400 and 25,000 second-feet and fairly well defined above 25,000 second-feet.

v
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Monthly discharge of Kootenai River at Libby, Mont., for the year ending Sept. 30, 1911.

[Drainage area, 11,000 square miles.]

Discharge in second-feet. Run-off.
: Accu-
Month. Depth in
Per ; o i | racy.
Maximum. | Minimum. | Mean. sggizre lggg‘};gn ;{,gg-af]eé?
area. .
October 13-3t 10, 800 7,560 9,090 0.826 . 0.58 343,000 | A
November. .. . 10, 400 5,970 7,910 .719 .80 471,000 | A.
December 1-1 5,97 4,530 5,4 .493 .24 140,000 | A
January. ... e e e e i e e s i amaea e
February. . ... oo e
March 8-31... 7,890 3,550 5,360 487 .43 255,000 | A.
April.. .. .. 22,400 6,280 | 10,600 964 1.08 631,000 | A
AY e 29, 500 17, 800 22,700 2.06 2.38 | 1,400,000 | B
June......... 72,500 24,100 4.86 5.42 | 3,180,000 | B
July. ....oo. 45,900 15,900 | 28,700 2.61 3.01 | 1,760,000 | B
August...... 17,300 8,920 1 Lu 1.28 750,000 | A
September.... ... ... ... 9,650 6,590 8,040 731 .82 478,000 | A
|

CALLAHAN CREEK AT TROY, MONT.

Location.—At the highway bridge in sec. 13, T. 31 N., R. 34 W., one-fourth mile
southeast of the town of Troy, Mont,

Records available.—June 11 to October 31, 1911.

Drainage area.—Not measured.

Gage.—Vertical staff attached to the right abutment of bridge.

Channel.—Small rocks and gravel; may shift.

Discharg® measuréments.—Made by wading or from the bridge.

Winter flow.—Affected by ice; no records available.

Diversions.—None of importance.

Accuracy.—Records fair.

Cooperation.—Field data furnished by United States Forest Service.

Discharge measurements of Callahan Creek at Troy, Mont., in the year ending Sept. 30,
1911.

Gage | Dis- Gage | Dis-
Date. Hydrographer. heiag%lt. charge. Date. Hydrographer. height. | charge.
Feet. | Sec.ft. Feet. | Sec.ft.
‘Mar. 12¢f E. W. Kramer.........[........ 57 || Sept.27 | G. H. Lauts............ 1.65 32
June 11 | F. E. Bonner.._........ 3.15 618 |{ Oct. 11 | J.C. Beebe.............. 1.73 24
Aug. 1 ...dOeeillll. 1.67 34

a Jce present in stream. No gage installed.
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Daily gage height, in feet, and discharge, in second-feet, of Callakan. Creek at Troy, Mont.,
Jor the period June 11 to Oct. 31, 1911.

[Charles S. Dennis, observer.]

. June. J-ly. August. September. October.

Day.
Gage | Dis- | Gage | Dis- | Gage | Dis- Ga%;a Dis- | Gage | Dis-
height. | charge. | height. | charge. | height. | charge. | height. | charge. | height. | charge.

1.65

BERBNE KRB

Nore.—Discharge determined from a fairly well defined rating curve. Discharge interpolated for days
for which gage heights are missing.

Monthly discharge of Callahan Creek at Troy,, Mont. forthe period June 11 to Oct. 81, 1911.

Discharge in second-feet. Runoff |,
Month. (total in rac/ecu-
.| Minimum, | Mean. | acre-feet). v

vo| 440 16,400 | B.

35 75.0 4,610 | B.

16 28.5 1,750 | B.

16 23.8 1,420 | C.

12 23°9 1,470 | C.

...................... 25,600

YAAK CREEK NEAR TROY, MONT.

Location.—Near the south line of sec. 33, T. 34 N., R. 33 W., half a mile above Yaak
Falls and bridge, about 7 miles above the mouth, and 17 miles north of Troy.

Records available.—October 15, 1910, to October 31, 1911.

Drainage area.—930 square miles.

Gage.—Vertical staff fastened to a tree on right bank.

Channel.—Large rock; very rough and practically permanent.

Discharge measurements.—Made by wading or from a cable 40 feet above the gage.

Winter flow.—Affected by ice; gage readings discontinued Juring winter season.

Diversions.—None.

Accuracy.—Rating curve well defined for low stages; gage heights too few to permit
the making of monthly estimates.

Cooperation.—Field data furnished by United States Forest Service.




56

SURFACE WATER SUPPLY, 1911, PART XII

Discharge measurements of Yaak River near Troy, Mont., in the year ending Sept. 30, 1911.

; Gage Dis- Gage | Dis
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
1910. Feet. | Sec.ft. 1911. Feet. | Sec.ft.
Oct. 15| J.C.Beebe............. 0.88 232 || Aug. 2| F.E.Bonner.......... 115 345
Sept. 28 | G. H. Loutz........... .95 258
1911, Oct. 12 | J.C.Beebe....._......_. .76 211
Mar. l4ef E. W. Kramer........}[ 1.02 349

o (Fage height affected by presence of ice.

Daily gage height, in feet, of Yaak River near Troy, Mont., for the period Oct. 1, 1910,

to Oct. 81, 1911.

[C. 8. Dennis, observer.]

Dec. | Apr. | May.

June.
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Daily discharge, in second-feet, of Yaak River near Troy, Mont., for the period Oct. 1,
. 1910, to Oct. 31, 1911.

Day. QOct. | Nov. | Dec. | July. | Aug. | Sept. | Oct.

1. . 189 241 |..

Nore.—Discharge determined from a rating curve based on measurements made during 1910 to 1912 and
which is well defined between 200 and 400 second-feet.

MOYIE RIVER AT SNYDER, IDAHO.

Location.—At the Spokane International Railway bridge in the SE. 1 sec. 26, T. 64
N., R. 2 E., about 1 mile south of Snyder railroad station and ranger station, and
about 11 miles above mouth of river.

Records available.—March 10 to September 30, 1911,

Drainage area.—Not measured.

Gage.—Vertical staff on right abutment.

Channel.—No information.

Discharge measurements.—Made from railroad bridge; bridge crosses stream at
an angle.

Accuracy. .

Cooperation.—Field data furnished by United States Forest Service.

Discharge measurements of Moyie River at Snyder, Idaho, in the year ending Sept. 30, 1911.

i D
Date. Hydrograpber. |, %388 | DI || Date. Hydrographer. | ponf® | DI
Feet. | Sec.-ft. Feet. | SecHi.
Mar. 10 | E. W, Kramer......... 3.24 230 || July 30 | F. E. Bonner.......... 3.60 413
June 15| F. E, Bonner.......... 6.50 4,360 || Sept. 16 | G. H. Lautz........... 3.25 313
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Daily gage height, in feet, of Moyie River at Snyder,Idaho, for the year ending Sept. 80, 1911.
[W. A. Schell, observer.] .

Day. Mar. Apr. | May. | June. | July. | Aug. | Sept.
4.10 5.9 5.4 5.2 3.40 3.10
4.15 5.8 7.0 5.2 3.40 3.10
3.95 5.9 7.2 5.0 3.40 3.10
3.87 6.0 7.3 4.95 3.38 3.10
3.85 6.6 7.1 4.90 3.40 3.10
4.00 7.2 7.0 4.85 3.40 3.10
435 . 7.7 6.8 4.65 3.40 3.10
3.90 | 7.6 6.5 4.60 3.40 3.10
3.90 7.5 6.4 4.50 3.40 3.10
3.55 7.4 6.5 4.50 3.40 3.10
3.95 7.1 6.6 4.40 3.40 3.10
4.5) 6.8 7.0 4.35 3.40 3.10
4.45 6.5 7.2 4.25 3.40 3.10
4.50 6.1 6.9 4.20 3.40 3.10
4.50 6.2 6.6 4.10 3.40 3.10
4.45 6.3 6.5 4.10 3.40 3.10
4.50 6.8 6.5 4.00 3.40 3.10
4.60 6.7 6.8 3.90 3.35 3.10
4.70 6.6 6.5 3.82 3.32 3.10
4.85 6.6 6.4 3.80 3.30 3.10
5.2 6.5 6.2 3.74 3.30 3.20
5.5 6.4 6.0 3.70 3.20 3.20
5.6 6.4 5.9 3.68 3.20 3.20
5.8 6.2 5.7 3.62 3.20 3.20
6.3 6.1 5.6 3.60 3.20 3.20
6.5 5.7 5.6 3.65 3.20 3.20
6.4 5.6 5.4 3.50 3.20 3.20
6.3 5.4 5.3 3.48 3.10 3.20
6.2 5.4 5.2 3.42 3.10 3.20
5.8 5.2 5.1 3.40 3.10 3.20

........ 5.2 [....... 3.40 3.10 ..ol

Daily discharge, in second-feet, of Moyie River at Snyder, Idaho, for

30, 1911.

Day. Mar. | Apr. |_May. | June. | July. | Aug. | Sept.
2,170 | 1,910 288 161
4,950 | 1,910 288 161

. 5,370 | 1,660 288 161
5,580 | 1,600 279 161
5,160 | 1,540 288 161
4,950 | 1,480 288 161
4,550 ,260 288 161
3,970 | 1,210 288 161
3,790 | 1,110 288 161
3,970 | 1,110 288 161
4,160 | 1,010 288 161
4,950 960 288 161
5,370 865 288 161
4,750 820 288 161
4,160 736 288 161
3,970 736 288 161
3,970 656 288 161
4,550 586 265 161
3,970 530 251 161
3,790 516 242 161
3,440 477 242 200
3,100 451 200 200
2,930 439 200 200
2,610 403 200 200
2,460 391 200 200
2,460 421 200 200
2,170 337 200 200
2,040 327 161 200
1,910 208 161 200
1,780 288 161 200

........ 288 61 j.......

N om‘.—Discharge determined from a fairly well defined rating curve.
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Monithly dischdrge of Moyie River at Snyder, Idaho, for the year ending Sept. 30, 1911.

Discharge i d-feet.
ischarge in second-feet Runoff |,
Month. (total in racy.

Maximum, | Minimum. | Mean. | 3Crefeet).
March 10-31. ..o iiieeeieeeaas 1,110 221 679 29,600 | B.
1‘.Adptil .............................................. 3,970 364 1,610 95,800 | B.
ay... .- 6,450 1,910 3,820 235,000 | B.
June... 5,580 1,780 3,770 224,000 | B.
July... 1,910 8 849 52,200 | B.
August 161 249 15,300 | B.
September. 200 161 174 10,400 | B.

Theperiod. ... .ovenie i ieien e e e 662,000

CLARK FORK AT ST. REGIS, MONT.

Location.—At McLeod’s ferry at St. Regis, Mont., in sec. 19, T. 18 N., R. 27 W,
about half a mile below the mouth of St. Regis River.

Records available.—October 26, 1910, to September 30, 1911.

Drainage area.—Not measured.

Gage.—Vertical staff gage in two sections on the left bank.

Channel.—Practically permanent; current swift.

Discharge measurements.—Made from ferry cable.

Winter flow.—Not affected by ice except in short periods during extremely cold
weather. )

Diversions.—Water diverted from several of the tributaries to irrigate lands in the
vicinity of Missoula and in the Bitterroot Valley.

Accuracy.—Results probably good.

Dischargemeasuremenis of Clark Fork at St. Regis, Mont., in the year ending Sept. 30, 1911.

Gage Dis- Gage Dis-

Date. Hydrographer, height. | charge. Date. Hydrographer. height, | charge,
1910. Feet. | Sec.ft. 1911. Sec.-ft.
et. 26 | Raymond Richsrds....[ 4.90| 3,880 (| July %’g 7,160
1911, Aug. 8 4,830
July 14| J.C. Beebe............. 6.79 8,290 || Sept. 20 4,160
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Daily gage height, in feet, of Clark Fork at St. Regis, Mont., for the year ending Sept. 30,
1911.

[Archie McLeod, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

5.2 4,20 ) 4.40) 3.70 6.9 9.3 9.2 9.9 5.1 4.40

L 5.2 4.20 | 4.5 3.65 7.3 9.2 10.5| 10.0| 50 4.30

5.15| 4.15( 4.40 | 3.65 7.2 9.1 1L.5 9.9 5.1 4.20

5.2 4,10 | 4.30| 3.70 7.1 9.6 | 12.2 9.7 5.2 4.30

525{ 410| 4.25| 3.7 7.0 10.0| 12.5 9.4 5.2 4.30

5.3 420} 420§ 3.80 6.7 | 10.71 12,6 8.9 53 4.40
5.2 4.40 4.20; 3.90 6.5 1.0 12.4 7.9 5.4 4.5
505 4.30 | 4.05| 4.00 6.4 11.4 | 125 8.6 53 4.5
5.0 4.35] 410 4.10 6.3 | 10.9 | 13.2 8.4| 53 4.6
4.95| 4.40 | 410 420 6.3 10.5 13.1 82| 52 4.8
. 4.9 4.35 | 4.05| 4.40 6.2] 10.1| 12.7|- 7.9| 52 4.7
5.9 4.8 4.20( 410 4.5 6.2 9.8 13.0 7.4 51 4.6
6.1 4.6 420 4.10| 4.6 6.2 9.7 13.5 7.0 51 4.7
6.1 4.5 410 | 410| 4.8 6.1 9.7 13.9 6.7( 50 4.8
6.0 4.35| 410 4.15] 4.9 6.0 9.7 | 13.8 6.71 4.9 4.7
5.9 4.25 | 4.05] 4.20| 5.2 |....... 9.9 13.5 6.6 4.8 4.6
6.0 4.2 4.20 | 4.15| 5.3 6.1 | 10.4| 13.0 6.3 4.8 4.6
5.5 4151 4.20| 4.10| 55 6.1 | 10.4 | 12.4 6.3 | 4.7 4.6
5.2 4.1 4.40 | 4.00| 57 6.2 10.4 | 12.0 6.2 4.6 4.6
5.3 4.15 | 4.5 3.90 ] 5.9 6.3 10.0 | 1L8 6.1 4.5 4.7
5.5 4.2 4.6 3.80| 6.1 6.4 9.7 11.6 5.9 4.40 4.7
5.8 4.25| 430 | 3.70¢ 6.2 6.6 9.4} 11.2 58| 4.40 4.7
5.8 4.35| 4.056( 3.70| 6.4 7.4 9.3 11.2 571 4.35 4.7
5.75| 4.65| 4.20| 3.75| 6.7 8.0 9.2 11.2 5.6 4.30 4.6
5.6 4.6 4.201 3.70| 7.0 8.6 9.2 1L.0 551 4.20 4.6
5.5 465 430| 3.7 6.7 8.9 9.1} 10.7 54| 4.20 4.7
5.4 4.6 4.20 3.60| 6.5 9.2 9.1 10.3 5.4 4.30 4.6
5251 4.5 4.10| 3.70| 6.2 9.7 9.0 9.9 53| 4.20 4.6
5.2 4.4 4.10 6.0 9.5 8.9 10.0 52| 4.30 4.5
5.15 | 4.3 4.20 6.2 9.4 8.8 9.9 5.1 4.30 4.6

....... 4.2 |. 4.30 6.5 1....... 8.9 [....... 51| 4.40|.......

Daily discharge, in second-feet, of Clark Fork at St. Regis, Mont., for the year ending Sept.

30, 1911.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3,410 | 2,500 | 8,560 [15,400 (15,000 [17,400 | 4,600 | 3,410
3,560 | 2,450 | 9,560 115,000 (19,500 {17,700 | 4,410 | 3,260
3,410 | 2,450 | 9,300 (14,700 [23,400 (17,400 | 4,600 | 3,120
3,260 | 2, 9,050 116,300 |26,300 16,700 | 4,790 | 3,260
3,190 | 2,500 | 8,800 (17,700 27,600 15,700 | 4,790 | 3,260
13,120 | 2,620 | 8,080 (20,200 (28,000 (14,100 | 4,990 | 3,410
3,120 | 2,740 | 7,610 |21,400 (27,200 {11,200 | 5,190 | 3,560
2,920 | 2,860 | 7,380 (23,000 27,600 [13,200 | 4,990 | 3,560
1990 | 2,990 | 7,150 {21,000 30,700 (12,600 | 4,990 | 3,720
2,990 | 3,120 | 7,150 {19,500 {30,200 {12,000 | 4,790 | 4,050
2,920 | 3,410 | 6,920 18,000 (28,500 [11,200 | 4,790 | 3,880
2,990 | 3,560 | 6,920 (17,000 |29, 9,820 | 4,600 | 3,720
2,990 | 3,720 | 6,920 {16,700 32,000 | 8,800 | 4,600 | 3,880
2,990 | 4,050 | 6,700 (16,700 [33,800 | 8,080 | 4,410 | 4,050
3,060 | 4,230 | 6,480 (16,700 (33,400 | 8,080 | 4,230 | 3,880
3,120 | 4,790 | 6,590 17,400 [32,000 | 7,840 | 4,050 | 3,720
3,060 | 4,990 | 6,700 {19,100 29,800 | 7,150 | 4,050 | 3,720
2,990 | 5,400 | 6,700 (19,100 |27, 7,150 | 3,880 | 3,720
2,860 | 5,820 | 6,920 (19,100 (25,500 | 6,920 | 3,720 | 3,720
2,740 | 6,260 | 7,150 117,700 |24,700 | 6,700 | 3,560 | 3,880
2,620 | 6,700 | 7,380 |16,700 {23,800 | 6,260 | 3,410 | 3,880
2,500 | 6,920 | 7,840 (15,700 22,200 | 6,040 | 3,410 | 3,880
2,500 | 7,380 | 9,820 15,400 22,200 | 5,820 | 3,340 | 3,
2,560 | 8,080 (11,400 (15,000 22,200 | 5,610 | 3,260 | 3,720
2,500 | 8,800 [13,200 {15,000 [21,400 | 5,400 | 3,120 | 3,720
2,500 | 8,080 [14,100 [14,700 [20,200 | 5,190 | 3,120 | 3,880
2,390 | 7,610. (15,400 14,700 {18,800 | 5,190 | 3,260 | 3,720
2,500 | 6,920 16,700 [14,400 (17,400 | 4,990 | 3,120 | 3,720
....... 6,480 (16,000 {14,100 {17,700 | 4,790 | 3,260 { 3,560
....... 6,920 |15,700 [13,800 (17,400 | 4, 3,260 | 3,720
i meo L. 14,100 |.. ... 4,600 | 2,41 |.._....

NoTe.—Discharge for 1910 and 1911 determined from a rating curve based on measurements made during
1910 to 1913; curve well defined above 6,500 second-feet and fairly well defined between 3,000 and 6,500
second-feet. Discharge interpolated for days on which gage was not read during 1911.

‘
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Monthly discharge of Clark Fork at St. Regis, Mont., for the year ending Sept. 30, 1911.

Discharge in second-feet.

Run-qﬂ Accu-
Month. (total in racy.
Maximum. | Minimum. | Mean, | cre-feet).

October 26-31_. ... 4,500 4,230 4,360 51,900 | B.
November..._... ........ ...l 6,700 3,960 5,210 310,000 | B.
December. o 4,990 2,990 3,850 237,000 | B.
January. 3,720 2,920 3,170 195,000 | B.
Februar; 3,560 2,390 2,920 162,000 | C.
: March 8, 800 2,450 4,080 306,000 | B.

April. - 16,700 , 480 9,270 552,000 | A.

B e e s 23,000 13,800 | 16,900 | 1,040,000 | A.
Julle... ..ol 33,800 15,000 | 25,200 1,500,000 | A.
July. .o 17,700 4,600 9,300 572,000 | A.
August. ... 5,190 3,120 4,060 250,000 | B.
September. ... .. ... ... iiiiii... 4,050 3,120 3,680 219,000 | B.

Theperiod........oooooooooiiii o 5,390, 000

CLARK FORK NEAR PLAINS, MONT.

Location.—At Cooper’s Ferry, in lot 7, sec. 7, T. 19 N.; R. 26 W., about 3 miles
above Plains, Mont., and about 7 miles below the mouth of Flathead River.

Records available.—October 28, 1910, to September 30, 1911.

Drainage area.—19,900 square miles.

Gage —An overhanging chain gage on the right bank, about 150 feet below the ferry
cable.

- Channel.—Practically permanent.

Discharge measurements.—Made from ferry cable.

Winter flow.—Stream freezes over at the gage for short periods during the winter,
but is open at control section below gage. Relation between gage height and
discharge little, if any, affected by ice.

Diversions.—A number of small ditches take water for nngatlon from tributaries of
Flathead River and headwaters of Clark Fork.

Accuracy.—Rating curve good, but gage-height record somewhat doubtful at times.

Discharge measurements of Clark Fork near Plains, Mont., in the year endmg Sept. 30,

1911.
Gage Dis- Gage | Dis-

Date. Hydrographer. heiz%t. charge, || Date. Hydrographer. height. | charge.
1910. Feet. | Secft. 1911, Feet. | Sec.~ft.
Nov. 10 | Raymond Richards....] 5.51 | 10,300 [ July 9| B.E.Jones............ 10.86 | 46,500
.o 18 1 J.C. Beebe...__....... 9.09 | 31,700

1911. 26 | F.E. Bonner....._.... 7.871 26,900
May 1| W.A.Lamb........... 8.75 | 29,000 || Aug. 7| W.A.Lamb...._...... 6.87 | 17,800
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Daily gage height, in feet, of Clark Fork near Plains, Mont., for the year ending Sept.
30, 1911.

[B. E. Monaghan and Hazel Biggs, observers.]

MDD NN WRERN WS e Rk e s RRNOO

Day. Oct. | Nov. | Dec. Jan. | Feb. | Mar. | Apr May July. Aug Sept
5.2 6.1 5.0 4.4 5.7 5.
5.2 6.1 5.0 4.2 5.6 5.
5.2 6.0 5.0 4.3 5.7 5.
5.3 6.0 4.8 4.2 .. 5.6 5.
5.2 6.0 4.8 4.2 4.4 5.6 5.
5.3 5.9 4.9 4.2 4.4 5.7 5.
53| 5.8 4.8 42 4.2 5.6 5.
5.4 5.8 4,8 4.0 4.2 5.8 5.
5.4 5.8 4.9 4.1 41 ... 5.
5.5 5.7 4.8 4.0 4.2 ... 5.
5.7 5.7 4.8 4.1 4.3 ....... 5.
5.9 5.7 4.8 4.0 4.2 ). ... 5.
6.1 5.6 4.8 4.1 4.4 |.o...... 5.
6.1 5.6 4.8 4.0 4.4 5.
6.2 5.5 4.8 4,2 4.4 5.
6.2 5.4 4.8 4.2 4.8 5.
6.2 5.3 4.6 4.2 4.6 .. 5.
6.2 5.3 4.6 4.2 4.6 9.0 5.
6.2 5.2 4.8 4.2 4.8 . 9.0 |. f 5.
6.2 5.2 4.8 4.2 4.8 |. 8.8 | .- 5.
6.2 5.2 4.8 4.2 5.0 8.6 |. 5.
6.3 5.1 4.8 4.2 i1 2 (R I 8.4 1. 5.
6.3 5.1 4.9 4.3 5.2 |ecemeaa|oeiaas 8.2 |. 5.
6.4 5.2 4.8 4.2 [ 20 (R I 8.2 |. 5.
6.4 5.2 4.8 4.2 [ 2 PO 81 |........ 5.
6.4 5.2 4.7 4.3 5.4 [l 7.8 5.
6.4 5.1 4.6 4.2 5.4 .ol 7.6l 5.
6.3 5.1 4.6 4.4 1% N PR D 7.6 5,
6.2 5.1 4.5 5.6 7.4 5.
6.2 5.1 4.4 1. 5.6 7.2 5.

....... 5.1 4.4 . 7.0 ceeaaen

Nore.—No observer available Apr. 9-30 and May 7-July 17. Readings July 18 to Aug. 16 somewhat
doubtful, as it wag found later that observer was not reading correctly.

Daily discharge, in second-feet, of Clark Fork near Plains, Mon., for the year ending Sept.
30, 1911. :

Day. Oct. | Nov. | Dec. Jan. | Feb. | Mar. | Apr. | May. | July. | Aug. | Sept.

' 19,200
18,000

NoTE.—Daily discharge determined from a fairly well defined curve based on measurements made
during 1910 to 1912. Discharge interpolated for some days for which gage heights are missing.
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Monihly discharge of Clark Fork River near Plains, Mont., for the year ending Sept. 30,
1911.

[Drainage area, 19,900 square miles.)

Discharge in second-feet. Run-off,
: Accu-
Month. Depth in
Per : racy.
. - incheson | Totalin
Maximum. | Minimum. | Mean. s;]nlﬁige drainage | acre-feet.
area.
0.07 75,300 | B.
.70 738,000 | B.
.61 646,000 | B.
.46 493,000 | B.
.34 358,000 | B.
.47 496, B.
17 178,000 | B.
.36 380, B.
"""" 1321,g,ooo 8
54| 560,000 | B.
‘

RACETRACK CREEK NEAR ANACONDA, MONT.

Location.—In sec. 15, T. 6 N., R. 11 W., directly above the falls in Race Track
Creek about 3 miles above the Race Track ranger station and 17 miles from Ana-
conda, near the head works of the State of Montana power flume.

Records available.—July 11 to October 31, 1911.

Drainage area.—38 square miles.

Gage.—Vertical staff fastened to a tree and ledge rock on left bank

Channel.—Rock; probably permanent. Channel at gage divided by a large rock.

Discharge measurements.—Made by wading.

Winter flow.—Seriously affected by ice.

Diversion.—Water diverted above station for mining. A placer ditch takes out
immediately below. The State of Montana is building a flume to carry water
from a point near the gage for development of power to light the State buildings
at Deer Lodge. Below the station nearly the entire flow is diverted from the
stream for irrigation. )

Accuracy.—Results poor. Gage heights affected by diversion of water from one
channel to the other by means of ice or débris lodging across either channel.

Cooperation.—Field data furnished by the United States Forest Service. ’

Discharge measurements of Racetrack Creek near Anaconda, Mont., in 1911.

Gage Dis-

Date. Hydrographer. height. | charge.

. Feet. Sec.-ft.
July 11§ B, W Rramer. oo et e e 3.98 116
Oct. 2| J.CoBeebe. .. 3.19 33
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D aily gage height, in feet, and discharge, in second-feet, of Racetrack Creck near Anaconde,
Mont., for 1911. )

[F. E. Hughes and Kirk P. Cecil, observers.]

July.

August,

September.

October.

Gage | Dis-
height. | charge.

Gage
height.

Dis-

Gage | Dis-

g
charge. | height.| charge.

Gage | Dis-
height. | charge.

PRNRRER PREEN NBR88

Nore.—Discharge determined from a fairly well defined rating curve based on measurements in 1911
and 1912, Discharge interpolated for days for which gage heights are missing.

Monthly discharge of Racetrack Creek mear Anaconda, Mont., for 1911.

[Drainage area, 38 square miles.]

Discharge in second-feet. Run-off.
Month. Depth in Aceu-
Per : : racy.
Maximum. | Minimum. | Mean. square lgfm g;gz_afl(_}é%
. area.
July 11-31. .. ... .. 108 53 73.9 1.94 1.51 3,080 | B
August.......o.oooiiials 55 39 45.9 121 1,40 2,820 | B
September.................. 38 30 33.4 .879 .98 1,990 | B
October... ... ............ 36 24 29.6 779 .90 1,820 | B

LITTLE BLACKFOOT RIVER NEAR ELLISTON, MONT.

Location.—In the SE.1 SW. } sec. 30, T. 9 N., R. 6 W., about 500 feet below the
Little Blackfoot ranger station in the Helena National Forest and about 5 miles
southeast of Elliston, Mont.

Records available.—September 29, 1910, to Sept. 30, 1911.

Drainage area.—59 square miles.
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Gage.—Vertical staff.

Channel.—Gravel and small rocks; probably permanent.

Discharge measurements.—Made by wading near gage.

Winter flow.—Seriously affected by ice.

Diversions.—Water for irrigation taken out about half a mile above the ranger station
is carried past this point; the amount of water carried by this ditch is measured
by a gage. (See p. 66.) )

Accuracy.—Measurements insufficient for estimates of discharge.

Cooperation.—Field data furnished by the United States Forest Service.

The fo]lowing discharge measurement was made by F. E. Bonner:
7 May 11, 1911: Gage height, 3.53 feet; discharge, 213 second-feet.

Daily gage height, in feet, of Little Blackfoot River near Elliston, Mont., for the year ending
Sept. 80, 1911.

[M. D. Mizner, observer.)

Day. Sept. | Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Aug. | Sept.
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LITTLE BLACKFOOT DITCH NEAR ELLISTON, MONT.

Location.—In the SE. } SW. } sec. 30, T. 9 N., R. 6 W., immediately below the
highway bridge over the ditch near the Little Blackfoot ranger station in the
Helena National Forest, about half a mile below the head gates, and 5 miles south-
east of Elliston.

Records available.—September 29, 1910, to September 30, 1911.

Gage.—Vertical staff.

Channel.—Probably shifting.

Discharge measurements.—Made by wading.

Artificial control.—By head gates.

Accuracy.—Measurements inadequate for estimates of discharge.

Cooperation.—Maintained in cooperation with the United States Forest Service.

48455°—wsP 312—15—5
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Daily gage height, in feet, of Little Blackfoot ditch near Elliston, Mont., for the year ending
Sept. 30, 1911.

[M. D. Mizner, observer.}

Day. Sept. Oct. | Nov. May. | June, | July. | Aug. | Sept.

.80 |..
1.00 1.20
1.00 |. 1.20
1.00 . 1.20
1.00 |. 1.20
LOO |-eemeenfeenannns 1.20
- 2 (R P 1.20
1.00 1.20 |........ 1.20
1.00 1.20 |........ 1.18
1.00 1.20 [........ 1.18
1.00 120 [c.oo..el 1.18
1.00 1.20 Joooan.o. 1.18
........................ 1.18
1.00 L.65 f....aa.. 1.18

NotE.—No flow between Nov. 5, 1910, and May 20, 1911. Flow continuous May 21, 1911, to Sept. 30, 1911.
ROCK CREEK NEAR QUIGLEY, MONT.

Location.—About 2 miles above Quigley, below the mouth of Ranch Creek, and
about 12 miles from junction with Clark Fork.

Records available.—September 22, 1910, to September 30, 1911.

Drainage area.—Not measured.

Gage.—Staff attached to a tree on right bank; datum unchanged.

Channel.—Practically permanent.

Discharge measurements.—Made from cable 75 feet below gage.

Winter flow.—Affected by ice.

Diversions.—None above station.

Accuracy.—Records probably good.

Cooperation.—Field data furnished: by United States Forest Service.

Discharge measurements of Rock Creek near Quigley, Mom in the year end'mg Sept. 30,

. 1911.
Date. Hydrographer. hgiZﬁ. ch]gisg-e. Date. Hydrographer. h(e}iz ‘; c]gi-ﬁg.e‘
Feet. | Sec.ft. Feet Sec.ft.
Jan, 4a| E. W. Kramer........ [........ 188 || May 31 | E. W, Kramer.........| 2.35 1,460
Feb.21a| ... 6 T PR 171 || June 28 |..... {6 L T 2.75 1 500

a Ice present in stream.
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Daily gage height, in feet, of Rock Creek near Quigley, Mont., for the period Sept. 22,1910,
to Sept. 30, 1911.

(H. N. Morgan, observer.)

Day. Sept. | Oct. | Nov. | Dec. | Apr. | May. | Jume. | July. | Aug. | Sept.

Daqily discharge, in second-feet, of Rock Creek near Quigley, Mont., for the period Sept.
22, 1910, to Sept. 80, 1911.

Day. Sept. | Oct. | Nov. | Dec. | Apr. { May. | June. | July. | Aug. | Sept.
520 225
555 250
530 250
505 250
485 275
485 295
485 320
470 300
455 280
440 280
425 280
425 280
425 280
415 280
405 280
400 280
390 280
380 280
370 280
340 280
310 280
280 280
280 280
280 270
280 260
280 250
265 250
250 250
235 250
215 250
200 |........

Norte.—Discharge for 1910 and 1911 determined from 3 fairly well defined rating curve based on measure-
ments made during 191010 1912. Discharge interpolated for days for which gage heights are missing except
Dec. 7 to 31, which was estimated at 200 second-feet.
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Monthly discharge of Rock Creck near Quigley, Mond., for the year ending Sept. 30, 1911.

Discharge in second-feet.
Run-off |4,
Month. ) (total in racy.

Maximum. | Minimum. | Mean, | 8cre-feet).
[0 171207 Y 320 250 265 16,300 | B.
November. . . 425 .- 250 312 18,600 | B,
December : . 210 12,900 | D.
January.. a2 180 11,100 | D.
February. a 170 9,400 | D.
March. ... 2250 15,400 | D.
April. i 460 27,400 | B.
F: 2 Y 1,520 B.
JUNe. Lt 2,830 168,000 | B.
L5 856 3 B.
AUZUSE. e 380 23,400 | B.
September...... ...l 272 16,200 | B.

N T T el 4,560 ...l 640 465, 000

o Estimated.

WEST FORK OF BITTERROOT RIVER NEAR DARBY, MONT.

Location.—In‘sec. 27, T. 2 N., R. 21 W., approximately 500 feet downstream from
the Trapper Creek ranger station, half a mile below the mouth of Trapper Creek,
and 10 miles south of Darby.

Records available.—September 19, 1910, to September 30, 1911.

Drainage area.—572 square miles.

Gage.—Standard chain,

Channel.—Small rock; uniform; probably permanent.

Discharge measurements.—Made by wading or from cable.

Winter flow.—Aiffected by ice.

Diversions.—None.

Accuracy.—Results fair.

Cooperation.—Field data furnished by United States Forest Service.

Discharge measurements of West Fork of Bitterroot River near Darby, Mont., in the year
ending Sept. 30, 1911.

Gage Dis- G Dis~
Date. Hydrographer. heig%t. charge, || Date: Hydregrapher. heig\et. charge.
Feet, | Sec.ft. Feet. | Sec.-ft.
Jan. 10e] E. W, Kramer.........|....c... , 127 || July 20 | F. E. Bonner.......... 2.73 452
Apr. 17 2.65 414 |} Sept. 18 | E. W. Kramer......... 2.00 164
June 15 5.45| 3,390 i}

eJce present in stream,
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Daily gage height, in feet, of West Fork of Bitterroot River near Darby, Mont., for the
period Sept. 19, 1910, to Sept. 30, 1911.

[W. A. Kerlee, observer.]

Day. Sept. { Oct. | Nov. | Dec. | Mar. { Apr. | May. | June. | July. | Aug. | Sept.
2.00 2.22 2.30 3.05 3.75 5.1 4.15 240 | ...,
2.01 2.25 280 |.oceeecifenaannt 3.80 5.2 3.85 2.55 |........
2.22 2.30 2.34 1. 3.30 4.0 5.4 3.75 2. 50 2.10
2.51 2.23 2.35 |. 3.20 4.2 56 |........ 2.60 2.10
2.05 2.18 2.36 (. 3.05 4.8 5.3 3.65 2.45 2.15
2.48 2.10 2.16 {. 2,95 5.1 5.1 3.65 2.45 2.20
2.40 2.20 2.20 |. 2.90 4.7 5.4 3.60 2.50 2.20
2.38 2.4 2.37 2.95 4.6 5.6 3.50 2.45 2.20
2.38 2. 60 230 {... feeeao.s 4.3 5.8 |oeeen-.. 2.40 2.15

. 2.65 2.32 3.00 4.2 5.1 3.20 2,30 |.oo.o.on
2.85 2.26 3.00 4.0 5.4 315 f el
2.95 2,22 2.85 4.0 5.7 3.15 2,35 |ocaea.nn

2.20 1. 2.80 4.1 5.8 3.10 2.20 |........
2.20 275 {eeeeaan 5.7 3.10 2.20........
2.20 2.80 4.4 5.6 3.00 2.15 ...,
2.25 fooaii et 4.6 5.3 2.95 2.20 f........
2.34 275 laeoao.n 5.3 2.95 215 oo,
2.34 2.85 foooeoiifeentt 2.95 2.15 2.10
2.34 .1 2.85 215 |........
2.43 .0
2,50 4.7
2.47 4.8
2.47 4.7
2.46 4.5
........ 4.1
....... 3.95
........ 3.90
.42 3.95
2.39 3.90
2.35 4.0
235 310 |........] 45 |........

Daily discharge, in second-feet, of West Fork of Bitterroot River near Darby, Mont., for
the period Sept. 19, 1910, to Sept. 30, 1911.

Day. Sept. | Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
140 213 245 ... ... 640 | 1,180 | 2,80 | 1,580 285 174
143 225 245 |o....... 725 | 1,230 | 2,990 | 1,280 355 172
213 245 261 [........ 810 | 1,430 | 3,310 1,180 330 170
335 217 265 |-coonnn. 740 | 1,640 | 3,650 | 1,140 330 170
155 198 269 [........ 640 | 2,390 | 38,150 | 1,100 308 188
321 170 910, 580 | 2,830 2,830 ! 1,100 308 205
285 205 205 |-ooonis 550 | 2,250 | 3,310 | 1,050 330 205
277 285 203 1. 580 | 2,120 [ 3,650 970 308 205
277 380 245 |........ 595 | 1,750 | 3,150 855 285 188
265 408 253 |.ooonn.. 610 | 1,640 | 2,830 740 245 186
257 520 229 {........ 610 | 1,430 | 3,310 705 255 184
249 580 213 [........ 520 ( 1,430 | 3,820 705 265 182
249 563 | 205 |........ 490 | 1,530 | 4,000 670 205 180
247 546 205 |........ 462 | 1,700 | 3,820 870 205 178
245 529 205 |........ 490 ) 1,870 | 3,650 610 188 176
243 512 225 1........ 476} 2,120 | 3,150 580 205 174
241 495 261 | ..., 4621 2,070 | 3,150 580 188 172
239 478 261 |........ 520 | 2,0 2,990 580 188 170
237 461 261 [........ 550 | 1,970 | 2,830 520 188 170
235 444 298 610 550 | 1,910 | 2,680 462 188 170
233 427 330 580 640 | 1,850 250 490 188 170
231 410 316 580 670 | 1,790 | 2,390 490 188 170
229 393 316 705 810} 1,730 | 2,250 435 170 170
227 375 312 670 | 1,100 | 1,680} 1, 188 170
225 357 307 580 | 1,430 | 1,630 | 1,530 355 187 170
223 339 302 520 1,750 | 1,580 | 1,380 345 186 170
221 321 298 462 | 1,750 | 1,530 | 1,330 335 184 170
219 303 294 408 | 1,750 | 1,480 | 1,380 325 182 170
217 285 281 408 | 1,430 | 1,430 | 1,330 315 180 170
215 267 265 490 | 1,300 | 1,430 | 1,430 305 178 170
214 ). ...... 265 670 |........ 1,990 f........ 295 176 |........

Norte.—Daily discharge determined from a fajrly well defined rating curve based on measurements made
%ltinglwlo and 1911. Discharge interpolated for days for which gage heights are missing except Jan. 1 to
ar. 31.
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Monthly discharge of West Fork of Bitterroot River near Darby, Mont., for the year ending
Sept. 30, 1911.

[Drainage area, 572 square miles.]

Discharge in second-feet. Run-off.
: Accu-
Month. Depthin
Per h : racy.
. - incheson | Totalin
Maximum. | Minimum. | Mean. sgltﬁxem drainage | acre-feet.
g - area.
Qctober...........cooeiieaas 335 140 236 0.413 0. 48 14,500 | C.
November.................. 580 170 372 . 650 .73 22,100 | C.
December. ................. 330 191 261 . 456 .53 16,000 | B.
March 20-31................ 705 408 557 972 .43 13,300 | B.
April... .ol 1,750 462 808 1.4 1.57 48,100 | B.
ay... e eeeeeeeeaean 2,830 1,180 1,760 3.08 3.55 108,000 | C.
June... . 4,000 1,330 2,750 4.81 5.37 164,000 | B.
July... 1,580 295 683 1.19 1.37 A B.
August. . .. 355 176 231 .404 .47 14,200 | B.
Septemb ceee 205 170 177 -+ .309 .34 10,500 | C.

EAST FORK OF BITTERROOT RIVER NEAR DARBY, MONT.

Location.—In the SE. } sec. 21, T. 2 N., R. 20 W., at Joe Olsen’s bridge in front
of the Medicine Tree ranger station, 10 miles from Darby and 3 miles from the
junction of the east and west forks.

Records available.—October 20, 1910, to September 30, 1911.

Drainage area.—340 square miles.

Gage.—Vertical staff on pier of bridge.

Channel.—Large rocks; irregular and probably permanent.

Discharge measurements.—Made by wading and from bridge,

Winter flow.—Affected by ice.

Diversions.—None of importance.

Accuracy.—Records good. *

Cooperation.—Field data furnished by United States Forest Service.

Discharge measurements of East Fork of Biiterroot River near Darby, Mont., in the year
' ending Sept. 80, 1911.

Date. Hydrographer. hgiagﬁ‘ clPalrz .. || Date. Hydrographer. hgz%ﬁ;_ eﬂ?i:e_

Feet. | Sec.ft. Feet. | Secft.

74 || July 19 | F. E. Bonner...........| 3.00 253
2.50 152 || Sept. 19 | E. W. Kramer......... 2.34 107
6.20| 1,720

Jan, 12d) E. W, Kramer. ..
Apr. 18 } J. P. Martin_...
June 16 | C. F. Farmer.....

a Ice present in stream.
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Daily gage height, in feet, of East Fork of Bitterroot River near Darby, Mong., for the year
. ending Sept. 30, 1911.

Day. Sept. | Oct. | Nov. | Dec. | Apr. | May. | June. | July. | Aug.

Daily discharge, in second-feet, of East Fork of Bitterroot River near Darby, Mont., for
the year ending Sept. 30, 1911.
Day. Sept. | Oct. | Nov. | Dec. | Apr. { May. | June. | July. | Aug.
94 104 115 |oenne..- 286 749 796 218
104 104 13 |........} 286 1,080 843 224
124 114 FTH T D 340 | 1,230 890 218
166 104 109 . vneennn 394 | 1,330 726 212
124 94 107 |eennenn 448 | 1,430 563 215
124 %4 105 |-neen-.- 502 | 1,460 496 218
114 94 104 167 555 | 1,480 428 221
114 124 84 145 609 | 1,630 414 224
104 124 104 145 609 | 1,530 400 189
100 124 50 145 517 | 1,530 386 167
94 145 50 145 55¢ | 1,530 369 158
94 166 59 145 591 | 1,680 350 150
104 135 68 145 628 | 1,730 332 142
114 104 77 145 665 | 1,680 315 134
104 104 86 145 702 | 1,730 300 126
94 66 9 145 749 | 1,730 286 s
84 66 104 145 749 | 1,280 315 110
104 66 114 145 702 | 1,180 288 102
104 124 153 632 | 1,120 260 o4
94 104 124 161 563 | 1, 254 91
% 114 124 170 | - 517 ] 1,010 248 88
94 124 124 178 563 9 236 85
94 124 126 200| 609 890 232 85
o 123 128 407 655 827 228 85
o4 122 130 428 632 765 224 85
114 121 132 315 609 702 220 85
104 120 134 38 | 632 655 216 85
84 119 145 655 702 212 85
29 118 145 315 678 702 200 85
94 117 145 315 702 749 206 85
100 |........ 124 f.o..... 726 |oeenenn. 212 85

NortE.—Discharge for 1910 determined from a fairly well defined curve and by interpolation for days on
which gage was not read. Discharge for 1911 determined from & rating curve well defined between 70
and 350 second-feet and above 1,300 second-feet. Discharge interpolated for days for which gage heights
are missing between Apr. 7 and Aug. 31.
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Monthly discharge of East Fork of Bitterroot River near Darby, Mont., for the year ending
Sept. 30, 1911.

[Drainage area 340 square miles.]

Discharge in second-feet. Run-off.
Month. Depth in Accy-
Per : : racy.
. - incheson | Totalin
Maximum. | Minimum. | Mean. sg:mre drainage | acre-feet.
‘ area.
166 84 104 0.306 0.35 6,400 | B.
166 66 111 .326 .36 6,600 | B.
145 50 108 .318 37 6,640 | C.
428 145 216 .635 .57 10,300 | A.
749 286 583 1.71 1.97 35,800 | B.
1,730 655 1,200 3.53 3.94 71,400 | B.
890 200 369 1.09 1.26 22,700 | B.
224 85 138 . 406 .47 8,480 | B.

LOLO CREEK NEAR LOLO, MONT.

Location.—In sec. 34, T. 12 N., R. 21 W., at the highway bridge at Anderson’s ranch,
7 miles upstream from the town of Lolo and from the junction of this creek with
the Bitterroot.

Records available.—April 25 to September 30, 1911, for station at present site.
October 18, 1910, to March 9, 1911, 1 mile below Anderson’s ranch.

Drainage area.—249 square miles‘

Gage.—Vertical staff fastened to bridge abutment.

Channel.—Rock; probably permanent.

Discharge measurements.—Made by wading or from the bridge.

Winter flow.—Affected by ice.

Diversions.—Water taken out above station for irrigation on small ranches; below
station water is diverted for irrigation on the land adjoining this creek and Bitter-
root River.

Accuracy.—Records good for present site. No rating curve developed for gage
heights taken at site of first gage.

Cooperation.—Field data furnished by United States Forest Service.

Discharge measurements of Lolo Creek near Lolo, Mont., in the year ending Sept. 30, 1911.

Gage Dis- Gage | Dis-

Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
1910, Feet. | Sec.ft. 1911, Feet. | Sec.ft.
Oct. 18 I C.Beebe............ 2.21 90 | July 5| E. W. Kramer......... 2.90 414
Dec. 30 | E. W. Kramer......... 2.11 74 || Sept 8 |..... Lo [ T, 2.00 92

Gage height, in feet, of Lolo Creek, at old gage near Lolo, Mont., for the year ending
Sept. 30, 1911.

Dec. 31, 1910
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Daily gage height, in feet, and discharge, in second-feet, of Lolo Creek near Lolo, Mont., for
the year ending Sept. 80, 1911.

[Archie Thayer, observer.]

April. May. June. July. August. September.
Day.
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-
height. |charge. (height./charge. beight.|charge. height. charge. height./charge.|height.|charge
|
3.20 600 | 3.55 832 | 3.20 600 | 2.05 106 | 1.78 55
3.20 600 | 3.75| 1,060 | 3.10 533 1 2.10 17( L.76 52
3.30 675 | 3.85 1,160 3.05 502 | 2.20 1421 1.74 49
3.40 755 | 3.90| 1,200 3.00 471 ] 2.30 1707 L78 55
3.40 755 | 3.80 | 1,100 | 2.95 442 | 2.25 156 | 1.84 65
4.00 { 1,300 | 3.65 970 [ 2.90 414 | 2.25 156 | 1.96 87
3.70 [ 1,020 | 3.70 [ 1,020 [ 2.90 414 | 2.20 1421 2.04 104
3.60 9256 | 3.80 (1,100 | 2.85 388 | 2.20 142 | 2.05 106
3.50 840 | 3.70 | 1,020 | 2.80 362 | 2.05 106 | 2.05 106
3.40 755 | 3.70) 1,020 | 2.75 338 [ 2.10 117 | 2.05 106
3.20 600 | 2.90 | 1,200 | 2.70 315 | 2.05 106 | 1.98 91
3.30 675 ( 3.95 (1,250 | 2.65 294 | 2.05 106 | 1.98 91
3.30 675 | 4.00 ] 1,300 ( 2.60 273 | 2.00 95| 1.98 91
3.45 798 | 3.95| 1,250 | 2.50 235 | 1.98 91| 1.96 87
. 840 | 3.80 | 1,100 | 2.45 218 | 1.96 871 1.96 87
755 | 3.70 | 1,020 | 2.40 201 | 1.92 79| 1.96 87
755 | 3.55 882 | 2.40 201 | 1.88 72| 1.96 87
840 | 3.55 882 2.35 186 | 1.88 72| 1.96 87
755 | 3.50 840 | 2.30 170 | 1.88 72| 1.94 83
755 3.45 798 | 2.30 170 | 1.86 68| 1.94
638 | 3.40 755 | 2.25 156 | 1.86 68 | 1.92 79
675 | 3.40 755 | 2.20 142 | 1.86 68| 1.92 79
675 | 3.40 755 1 2.20 142 | 1.84 651 1.88 72
638 { 3.60 925 2.20 142 | 1.84 65( 1.88 72
638 | 3.60 926 1 2.20 142 1 1.84 65! 1.86 68
600 | 3.35 715 | 2.15 130 | 1.84 65| 1.86 68
566 | 3.20 600 | 2.15 130 | 1.84 65| 1.84 65
533 | 3.20 600 2.10 117 | 1.84 65| 1.84 65
502 | 3.25 638 | 2.05 106 | 1.82 61| 1.8 61
471 | 3.25 638 | 2.05 106 | 1.82 611 1.82 61
{7 70 PO P 2.00 95| 1.70 L= 70 PR PO

NoTe.—Gage heights read on the gage at Anderson’s ranch established Apr. 25, 1911. Discharge deter-
mined from a rating curve based on measurements made during 1911 and 1912; curve well defined above
gq second-feet. Gage height June 11 apparently 1 foot too low; gage height 3.9 feet therefore used to obtain

ischarge.

Monthly discharge of Lolo Creek near Lolo, Mont., for the year ending Sept. 30, 1911.

Month.

Discharge in second-feet.

Maximum.

Minimum.

 Mean.

racy.

840

aaaas

ST. REGIS RIVER NEAR ST. REGIS, MONT.

Location.—At the St. Regis ranger station in the NE. } sec. 28, T. 18 N,, R. 28 W,
approximately 3 miles from the town of St. Regis and the junction with Clark

Fork.

Records available.—September 17, 1910, to September 30, 1911.
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Drainage area.—278 square miles.

Gage.—Vertical staff on left bank 100 feet below a suspension bridge at the ranger
station.

Channel.—Small rock; shallow and probably permanent.

Discharge measurements.—Made by wading, or from bridge.

Winter flow.—Affected by ice; gage readings are discontinued.

Diversion.—A small amount of water diverted from creek.

Accuracy.—Results good.

Cooperation.—Field data furnished by United States Forest Service.

Discharge measurements of St. Regis River near St. Regis, Mont., in the year ending Sept.

30, 1911.
Gage Dis- Gage | Dis-
Date. Hydrographer, heiagzilt. charge, || Date- Hydrographer. heiag‘it. charge.
1910. Feet. | Sec.ft. 1911, Sec.-ft.
Oct. 17 | W, A. Lamb........... 1.85 121 || June 9 1,400
Tuly 16
1911. . 24 265 .
Feb. 28¢| J. P. Martin_._......... 2.0 129 || Sept. 19 182
Apr. 4| F.E.Bonner.......... 4.23 1,520

@ Ice present in stream.

Daily gage height, in feet, of St. Regis Riwer near St. Regis, Mont., for the period Sept.
17, 1910, to Sept. 30, 1911.

[S. Culpepper and L. H. Foote, observers.]

Day. Sept. | Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1.85 4.6 4.6 | 4.6 3.10| 2.15 1.85

1.85 4.6 4.8| 5.0 3.00 | 2.22 1.85

2.12 4.4 4.9 4.9 3.00 | 2.22 1.85

2.38 4.2 5.1 4.6 2.95 1 2.20 1.95

1.92 4.0 5.4 4.4 2.90| 2.25 2.00

1.90 3.7 5.6 | 4.2 2.80 | 2.25 1.95

2.40 3.6 5.2 4.5 2.80 | 2.25 1.92

3.25 3.45 4.8 | 4.2 2.75 | 2.20 1.90

2.65 3.6 4.6 | 4.1 2.70 1 2.15 1.90

2.90 3.7 4.4 | 4.2 2.65| 2.20 1.90

3.25} 2.50 {....... 3.6 4.3 4.3 2.60 | 2.15 1.92

3.60 1 2.25 (....... 3.5 4.21 4.4 2.60 | 2.10 1.95

2.25| 2.00 |....... 3.40 4.2 | 4.4 2.60 | 2.05 1.95

1.92{ 1.90 {....... 3.30 4.2 | 4.3 2.55 | 2.00 1.95

1.65( 1.90 [....... 3.30 4.3 4.2 2.50 | 2.00 1.95

1.90 | L70 |....... 3.40 4.6 | 4.0 2.50 | 2.00 1.95

2.25 | 1.80 |-...... 3.6 4.7 | 3.8 2.50 | 2.00 1.95

2.251 170 |....... 3.8 4.6 1 3.7 2.45 1 2.00 1.95

.25 3.20 | 3.7 4.5 3.6 2.42 | 2.00 1.95

3.6 3.9 4.4 3.5 2.40 | 2.00 1.95

....... 3.8 4.4 4.3 3.5 2.40 | 2.00 1.95
....... 3.9 4.8 4.2 3.40| 2.401 2.00 1.95
1.80 4.1 5.1 4.11 3.454 2.35{ 2.05 1.90
1.80 3.8 5.4 4.2} 3.401 2.32| 1.90 1.90
1.80 3.6 5.8 4.2 3.40| 2.30| 190 1.90
2.00 3.5 5.4 4.0 3.20| 2.28] 1.90 1.90
2.38 3.35| 5.2 4.0 | 3.20| 2.25] 1.90 1.90
2.50 3.20{ 50 |-...... 3.201 2.22| 1:90 1.90
2.25 3.6 4.8 ...... 3.20 | 2.20 | 1.90 1.90
2.10 4.0 4.6 [...... 3.10 2.18 | 1.85 1.90
2.00 4.4 |....... 4.2 |.o....n 2.15| 1.85 |...... .
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Daily discharge, in second-feet, of St. Regis River near St. Regis, Mont., for the period
Sept. 1, 1910, to Sept. 80, 1911.

Day. Sept. | Oct. | Nov., | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
130 142 350 130 { 2,000 | 2,000 | 2, 640 214 128
140 142 350 165 | 2,000 | 2,290 | 2,620 588 238 128

- 275 216 350 195 | 1,730 | 2,450 | 2,450 588 238 128
485 303 350 230 | 1,500 { 2,800 ; 2,000 563 231 152
330 160 350 265 | 1,300 | 3,410 | 1,730 538 250 166
275 155 350 205 ( 1,040 | 3,880 | 1,500 488 250 152
244 310 350 330 965 | 2,990 | 1,860 488 250 144
228 7 350 365 855 | 2,290 | 1,500 463 231 139
435 412 350 395 965 | 2,000 | 1,400 438 214 139
170 540 350 430 ) 1,040 | 1,730 | 1,500 416 231 139
186 758 350 465 965 | 1,610 | 1,610 393 214 144
180 | 1,000 258 495 890 | 1,500 | 1,730 393 197 152
175 258 180 530 820 | 1,500 | 1,730 393 182 152
168 160 155 565 7551 1,600 | 1,610 370 166 152
168 92 155 595 755 | 1,610 | 1,500 348 166 152
168 155 105 630 820 | 2,000 | 1,300 348 166 152
162 130 665 965 | 2,140 | 1,120 348 166 152
157 258 105 6951 1,120 { 2,000 | 1,040 328 166 152
151 758 100 695 1,860 965 316 166 152
145 673 100 965 | 1,210 | 1,730 890 308 166 152
140 600 100} 1,120] 1,730 | 1,610 890 308 166 152
135 860 100 | 1,210 2, 1,500 820 308 166 152
130 600 100 | 1, 2,800 | 1,400 855 288 182 139
130 540 100 | 1,120 | 3,410 | 1,500 820 276 139 139
130 390 100 o 3,880 | 1,500 820 268 139 139
180 540 100 890 | 3,410 | 1,300 695 261 139 139
303 600 100 788 | 2,990 | 1,300 695 250 139 139
350 600 100 695 | 2,620 1,350 695 238 139 139
258 600 100 965 | 2,290 | 1,400 695 231 139 139
210 460 100 | 1,300 | 2,000 | 1,450 640 224 128 139
180 |........ 100 | 1,730 |........ 1,500 j........ 214 128 f.aoo.en

NotE.—Discharge for 1910 determined from a fairly well defined rating curve. Discharge interpolated
for days on which gage was not read. Discharge for 1911 determined from a rating curve well defined
between 160 and 3,000 second-feet. Discharge Mar. 1 to 18 interpolated. -

Monthly discharge of St. Regis River near St. Regis, Mond., for the year ending Sept. 30,
1911.

[Drainage area, 278 square miles.]

Discharge in second-feet. Run-off,
; Accu-
Month. Depth in
Per ; ; racy.
Maximum. | Minimum. { Mean. sqgs;m lgf;‘,;;gg ;Egg_afleel%
. area. |
October. ................... 485 130 210 0.7565 0.87 12,900 | B.
November. . R 1,000 92 . 443 1.59 77 26,400 | B.
December 350 100 201 T2 .83 12,400 | C.
1,730 130 687 2.47 2.85 42,200 | D.
3,880 755 1,670 6.01 6.70 99,400 | A.
3,880 1,300 1,910 6.87 7.92 117,000 | A.
2,620 640 1,320 4.75 5.30 78,600 | A.
640 214 375 1.35 1.56 23,100 | A.
gust. .. 250 128 184 .662 .76 11,300 | A.
September........ 166 128 145 .522 .5 8, A.

NORTH FORK OF Fi.ATHEAD RIVER NEAR COLUMBIA FALLS, MONT.

Location.—In gec. 7, T. 31 N., R. 19 W., at Potter’s ranch, three-fourths of a mile
above junction with Middle Fork of Flathead River, and about 10 miles north- -
east of Columbia Falls.

Records available.—September 22, 1910, to September 30, 1911.
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Discharge measurements.—Made from cable about three-fourths of a mile above
gage.
Winter records.—Channel open at the control d

Gage.—Vertical staff on right bank near ranch buildings.
Channel.—Rocky; clean and practically permanent.

Drainage area.—1,620 square miles.
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Daily discharge, in second-fect, of North Fork of Flathead River near Columbia Falls,
Mong., for the year ending Sept. 30, 1911.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
790 | 1,560 | 5,370 | 8,480 | 7,920 | 2,330 { 1,240

870 | 1,670 | 5,370 | 11,300 | 7,380 | 2,330 | 1,240

960 | 1,560 | 5,600 | 12,800 | 6,850 | 2,330 [ 1,340

960 | 1,560 | 6,330 | 12,500 | 6,590 | 2,180 | 1,340

915 | 1,450 | 7,650 | 11,300 | 6,330 | 2, 1,560

915 | 1,340 | 9,600 | 10,200 | 5,840 | 2,040 | 1,910

915 | 1,200 { 9,600 | 10,200 | 5,840 | 2,180 | 1,790

915 | 1,340 | 8,760 | 10,200 | 5,600 2,480 | 1,670

915 | 1,450 | 7,920 | 10,200 | 5,370 | 2, 1,560

915 | 1,560 | 7,380 | 10,200 | 4,920 | 2,480 | 1,560

830 870 | 1,670 | 6,850 | 11,300 | 4,710 | 2,330 | 1,560
570 | 960 | 870 | 1,560 | 6,330 | 12,200 [ 4,500 | 2,180 | 1,560
710 830 | 1,560 | 6,850 | 13,100 | 4,290 | 2,040 | 1,560
960 | 960 | 7904 1,450 | 6,850 | 13,100 | 4,090 | 2,040 | 1,560
1,000 | 960 | 750 | 1,450 | 6,850 | 13,100 | 3,800 | 1,910 | 1,560
1,240 640 | 1,560 | 7,380 | 12,500 | 3,800 | 1,910 | 1,560
1,340 640 | 1,790 | 9,040 | 11,900 | 3,890 | 1,790 | 1,560
1,450 640 | 2,180 | 9,040 | 11,600 | 3,690 | 1,790 | 1,560
1,200 675 | 2,180 | 8,480 | 11,300 | 3,690 | 1,670 | 1,450
1,240 790 | 2,800 | 7,650 | 10,700 | 3,320 | 1,670 | 1,450
1,240 915 | 3,500 | 7,380 | 10,200 | 3,320 | 1,670 | 1,560
1,140 1,100 | 4,500 | 7,380 | 10,200 | 3,140 | 1,670 | 1,670
1,190 1,240 | 5,370 | 7,380 | 10,200 [ 2 1,560 | 1,790
1,240 1,340 | 5,840 | 6,850 | 10,400 | 2,970 | 1,450 | 1,670
1,240 1,340 | 6,850 | 6,330 | 11,000 | 2, 1,450 | 1,560
1,240 1,240 | 7,380 | 5,840 | 10,200 | 2,640 | 1,450 | 1,560
1,240 1,290 | 7,650 | 5,370 | 9,040 | 2,640 | 1,340 | 1,560
1,240 1,240 | 6,850 | 4,920 | 9,040 | 2,640 | 1,340 | 1,560
1,240 |....... 1,200 | 6,080 | 4,710 | 8,480 | 2,480 | 1,340 | 1,450
1,140 (o200 1,340 | 5,370 | 4,920 [ 7,920 | 2,330 | 1,340 | 1,450
050 | 1,140 |.-..oo. 1560 |..o... 5,840 |...o.... 2,430 | 1,240 |..... ..

Note.—Discharge for 1910 determined from a rat

Discharge for 1911 determined from a rating curve w‘gﬁ

curve fairly well defined below 3,010 second-feet.
defined below 10,000 second-feet.

Monthly discharge of North Fork of Flathead River near Columbia Falls, Moni., for the
year ending Sept. 30, 1911.

[Drainage area, 1,620 square miles.]

Discharge in second-feet. Run-off.
Month. per | Depthin ‘g’g“‘
Maximum. | Minimum. | Mean. | square | eheson | Total in v
. - - | S e | acre-feet.
- area.
3,890 1,30 | 220| 137 1.58 | 136,000 | B.
5400 La0| 20| 18 160| 137000 | B.
1,510 950 1,120 . 691 .80 68,900 | B.
1,450 510 1,050 .648 .75 64,600 | B.
1,100 710 917 . 566 .59 50,900 | B.
1560 640 983 1607 .70 60,400 | A.
7,650 1,200 3,080] 190 2.12| 183,000 | A-
9,600 20| 690| 430 496| 428000 | A.
13,100 7,020 10,800 6.67 7.44 | 643,000 | A-
7,920 2330 | 4,20| 2.65 3.06 | 2647000 | A.
2,480 1,240 1,870 1.15 1.33 115,000 | A.
1,910 1240 | 1850 1957 107 92,200 | A.
13, 100 510| 3,000 101 | , 26.00] 2,240,000




8 . SURFACE WATER SUPPLY, 1911, PART XIL

FLATHEAD RIVER AT DEMERSVILLE, NEAR KALISPELL, MONT.

Location.—Across the river from the steamboat landing at Demersville, 3 miles
below Kalispell.

Records available.—April 24, 1909, to August 12, 1911.

Gage.—Vertical staff. Datum is 2,800 feet above sea level.

Discharge measurements.—No discharge measurements made, as station is main-
tained to determine relative height and slope of river.

Winter records.—River freezes entirely over; gage readings discontinued.

Daily gage hmgkt in feet, of Flathead River at Demersville, near Kalispell, Mont., for the
year ending Sept. 30, 1911.

[S. V. Shull, observer.]

Day. Oct. Nov. | Apr. | May. | June. | July. | Aug.
79.6 84. 87. 8 82.9
79.7 85. 90. 8 82.9
79.8 86. 92. 4 82.8
80.2 86. 93. 4 82.6
80.7 87. 92. 2 82.5
80.6 89. 0 82.7
81.3 91. 6 82.7
81.0 88. 0 82.7
81.5 88. 9 82.6
82.5 88. 3 82.5
82.5 88. 1 82.4
82.3 87. 5 82.3
82.2 87. 4 |oene...
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FLATHEAD RIVER AT DAMON’S RANCH, NEAR KALISPELL, MONT.

Location.—At Damon’s ranch, 7 miles below Demersville and 10 miles below Kalis-
pell.

Records available.—August 24, 1909, to August 12, 1911.

Gage.—Vertical staff. Datum is 2,800 feet above sea level.

Discharge measurements.—No discharge measurements made, as station is main-
tained to determine relative height and slope of river.

Winter records.—River freezes entirely over; gage readings discontinued.
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Daily gage height, in feet, of Flathead River at Damon’s ranch, near Kalispell, Mont., for
the year ending Sept. 30, 1911.

[H. B. Louden, observer.)

Day Oct. | Nov. | May. | June.| July. | Aug. Day. Oct. | Nov. | May. | June.| July. | Aug.
80.9 | 84.2|86.5(88.8| 82.9 80.55 |....... 86.8 | 91.1]85.4|......
80.85 | 84.2 | 88.0 | 88.6 | 82.8 80.6 |....... 87.6|90.8185.2 |......
80.8 | 84.889.0)884( 82.7 .. 80.6 J....... 87.6190.6)84.9 |......
80.8 | 84.8]89.688.1| 826 80.6 |....... 87.4190.6 | 84.7 |......
80.75 [ 85.6 | 89.2 | 87.9 | 82.5 80.6 |....... 87.2190.3 | 84.5 |......
80.8 |86.718.8|87.6| 8.5121........080.55|.......187.090.1|84.41......
80.75 | 87.6 | 88,7 | 87.4 | 82.4 | 22........ 80.5 |....... 86.8190.0 | 84.2 (......
80.8 [ 87.0189.0|87.1| 823 | 23........ 80.5 |....... 86.8 | 90.0 | 84.0 |......
81.0 {86.8|89.2|87.0| 82.3|24........ 80.5 |....... 86.790.9 | 83.9 |......
81.2 |86.8|8%.2|86.7| 8.2 25........ 80.6 |.......| 86.6 | 90.4 | 83.8 |......
81.2 | 86.689.4|86.4| 822 26........ 80.7 |.en.-. 86.4 | 90.1 | 837 |......
82.4 |8.3)190.0(8.1| 8.0 27........ 8.0 |....... 86.2 189.6 | 8.5 |......

....... 86.2190.6 | 8.8 |...... [[28......../ 8.0 |[.......|86.0]|89.4]8.4|.....

- 86.4 | 91.0 | 85.6 |. S 29........ 80.9 |....... 85.8 | 89.4183.2 |......

....... 86.4 | 91.4 | 8.5 |...... ||30......../ 80.9 |[.......|85.6]|81|83%1]|.....
31........ 80.9 |....... 85.7 [oen--- 8.0 1f......

FLATHEAD RIVER AT KELLER'S RANCH, NEAR HOLT, MONT.

Location.—At Keller’s ranch, 1 mile above Holt, 16 miles below Kalispell, and 6
miles above Flathead Lake.

Records available.—April 24, 1909, to August 12, 1911,

Gage.—Vertical staff on right bank. Datum is 2,800 feet above sea level.

Discharge measurements.—No discharge measurements made, as station is main-
tained to determine relative height and slope of river.

Winter records.—River freezes entirely over; gage readings discontinued.

Daily gage height, in feet, of Flathead River at Keller’s ranch, near Holt, Mont., for the
year ending Sept. 30, 1911.

[Ben. Keller, observer.]

Day. Oct. | Nov. | May. | June.| July.| Aug. Day. Oct. | Nov. | May. | June.| July.| Aug.
O P 80.8 [83.4 185.45 {88.15 | 83.1 16cceanca.a. 80.5 [81.65 [85.8 (89.1 (85.2 |......
2 i 79.85 (80.8 [83.45 185.9 (88.0 | 83.0 17 e 80.55 [81.65 {86.0 [89.15 [85.0 |......
. J 79.85 |80.85 {83.6 186.6 (87.8 | 82.9 18 e 80.6 [81.6 (86.2 |89.2 184.8 |......
Z: J 79.9 (80.85 |83.8 {87.0 (87.6 | 82.8 19, .eaie.... 80.6 [81.6 [86.2 [80.2 [84.6 |......
[: T 79.95 {80.85 [84.1 187.2 (87.4 | 82.7 || 20.......... 80.5 |81.5 [86.25 {89.1 |84.4 |......
[ PR 80.0 180.85 |84.5 |87.2 187.2 ) 82.6 b4 R, 80.65 [81.6 186.2 [89.0 |84.3 |......
Y ST 80.05 180.85 |85.0 {87.25 |87.0 | 82.5 22 e 80.65 81.6 [86.15 188.9 |84.2 f......
. 80.1 (80.9 |85.3 (87.45 |86.8 | 82.4 23..........180.65 [81.55 {86.05 188.85 184.0 |......
| S 80.15 (80.9 [85.5 (87.6 [86.6 | 82.35 | 24..........|80.6 {81.55 |86.0 {88.85 (84.0 |......

100.ceeo.o.. 80.1 [80.85 |85.6 [87.65 |86.4 | 82.3 25l 80.6 |(81.55 {85.9 (88.9 (83.9 |[......
..., 80.25 (81.0 [85.6 [87.75 (86.2 | 82.2 80.6 [81.55 {85.8 |88.9 [83.8 |......
120,00 80.3 [81.05 [85.6 |88.0 [86.0 | 82.1 80.65 [...... 85.7 (88.8 183.65 |......
) T 80.35 (81.4 [85.6 (88.4 |85.8 |[...... 80.65 |...... 85.6 (88.65 183.5 |......
) ¥ 80. 81.6 (85.65(88.7 (85.6 |...... -180.7 [...... 85.5 .5 (83.4 [|......
15eennia... 80.45 |81.65 {85.7 [88.95 [85.4 |...... _.180.65 |...._. 85.4 188.3 [83.3 |......

80.8 |...... 85.35 |...... I83.2 ......
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FLATHEAD LAKE AT POLSON, MONT.

Location.—At the steamboat dock at Polson, at the southern extremity of the lake,
about 35 miles north of Ravalli, and 35 miles south of Kalispell.

Records available.—August 23, 1908, to September 30, 1911.

Gage.—Vertical staff attached to a pile at the extreme end of the pier. Datum
2,800 feet above sea level.

Daily gage height, in feet, of Flathead Lake at Polson, Mont., for the year ending Sept. 30,

1911
[7. M. Mettles, observer.]
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. { May. | June. | July. | Aug. | Sept.
79.6 | 80.6 | 81.4| 80.2| 79.7| 79.3| 79.8) 82.7| 84.7| 8.7 826 80.7
79.6 | 80.6| 81.4| 80.2( 79.6( 79.2| 79.8| 83.0 84.7) 87.5| 82.5 80.7
79.6 | 80.6| 81.4| 80.2| 79.6 ] 7.2 7.9 83.0| 8.0| 87.4| 825 80.7
79.6 | 80.6( 8t.4| 80.1] 79.6{ 79.2| 80.0} 8.0 85.6| 87.0| 82.4 80.7
79.6 | 80.6| 81.4| 80.1| 79.6| 79.2| 80.0 83.2| %.9| 86.9| 823 80.7
[ SR 79.7] 80.6| 81.3| 80.1} 79.6| 79.2| 79.9| 83.3) 86.1) 86.6| 82.2 80.7
TP 79.7| 80.6| 8.2 80.1 79.6° 79.2| 79.9| 83.8| 86.3 | 8.4 82.1 80.6
B 79.8 | 8.7 8t.2| 80.1| 79.5| 79.2| 80.0| 84.2 | 86.5] 86.1| 82.0 80.6
Qi 79.9 | R0.7| 8t.t] 80.0) 79.5( 79.2] 80.1| 84.4 | 86.6| 8.0 82.0 80.6
100 e 80.0{ 80.7( 81.1| 80.0( 79.5| 79.2| 80.1| 84.5| 8.7 | 8.0 81.9 80.5
) & D 8.1 80.7| 81.1]| 80.0f 79.5| 79.2| 80.1| 84.7| 86.8| 85.8| 81.9 80.5
12l 80.1 80.7| 8t.0| 80.0| 79.5| 79.2 80.2 | 84.8| 87.0| 8.5 8.9 80.5
) & TR 80.2| 81.0| 81.0| 80.0]| 79.5| 79.2| 8.2 84.9| 8.2 | 8.3 | 818 80.4
4 .ol 80.2| 81.1] 80.9| 8.0 79.5] 79.21 80.3| 85.0} 87.4| 8.1 | 81.7 80.4
15, o 80.2| 81.3| 80.9{ 79.9| 7.5 79.2, 80.3| 85.0]| 87.7| 849 | 817 80.2
16 cceiiiaans 80.3 | 81.3| 80.8f 79.9| 79.5| 79.2| 80.4| 8.0| 8.0 84.7| 817 80.1
17 i 80.3| 81.3| 80.8( 79.9{ 79.4| 79.2} 80.41 8.0 8.2 84.6| 8I.6 80.3
18 el 80.4| 81.3! 80.7| 79.9! 79.4| 79.2! 80.4} 85.2| 8.4} 84.6| 81.6 80.4
19, ool 80.4 ] 81.4| 80.6| 79.9| 79.4| 79.21 80.5| 85.4| 88.4| 84.4| 8L.6 80.4
20 80.4| 81.4| 80.6| 79.9| 79.4] 79.2| 80.6) 854 8.4 842 81.5 80.3
21 il 80.4| 81.4| 8.6 79.9| 79.4] 79.2| 80.7} 85.4| 88.3| 84.0| 8l.5 80.3
22 il 80.4| 81.4| 8.5 79.9| 79.4| 79.2| 80.7| 8.4 | 83.4| 8.8 81.4 80.5
23 il 80.4| 81.4| 80.5| 79.8| 79.3| 7.3 80.8| 85| 8.2} 8.7]| 81.2 80.5
24 .. 80.3 | 81.4| 80.5| 79.8| 79.3 ] 79.3 | 8L.0| 8.5| 8.0 8.6 81.2 80.5
b2 T 80.3| 81.5| 80.4| 79.8| 79.3| 79.4{ 81.3| 85.5{ 88.0{ 83.5| 8I.1 80.4
D 80.3| 81.6| 80.4| 79.8| 79.3 | 79.5| 8L.7) 856 83.0} 8.3 8I1 80.4
27 i 80.4| 81.5| 80.4| 79.8| 79.3| 79.5| 82.0( 85.6 | 8.0 83.2| 8.0 80.4
28 il 80.5| 81.5} 80.3| 79.8| 79.3( 79.6 | 82.3| 85.3( 87.9; 83.1| 80.9 80.3
T20 il 80.5] 8.5 80.3 ) 79.7 79.6 | 82.5| 85.0) 87.8| 83.0} 80.9 80.4
B {1 80.5| 81.5| 80.3| 79.7 79.71 82.6| 8.8 87.7| 829 | 80.8 80.4
7 S 80.5 [....... 80.3 |....... 79.8 |....... 84.7 (...l 82.7 80.8 [.......

.

FLATHEAD RIVER NEAR POLSON, MONT.

Location.—At Mishell’s ferry, 24 miles below Newell Tunnel, 12 miles below Polson
and 15 miles northwest of Ronan.

Records available.—July 23, 1907, to September 30, 1911.

Drainage area.—7,010 square miles.

Gage.—Chain gage on right bank 80 feet above the ferry.

Channel.—Small bowlders; practically permanent.

Discharge measurements.—Made from car on the ferry cable.

Winter flow.—Not seriously affected by ice.

Diversion.—Some small diversions from tributaries above Flathead Lake.

Accuracy.—Rating curve well defined. Accuracy of records is, however, somewhat
affected by wind on Flathead Lake and also at the gage. Gage readings for
certain periods during 1911 unreliable.
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Daily discharge, in second-feet, of Flathead River near Polson, Mont., for the year ending
Sept. 30, 1911.

Day. Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May. | June. { July. | Aug. | Sept.
5,900 | 9,000 | 5,040 | 3,600 | 3,010 | 3,600 114,800 (25,800 41,000 |14,400 | 6,520
6,000 | 9,000 [ 4,850 | 3,600 | 3,010 | 3,740 (15,700 (26,400 [39,000 /13,600 | 6,520
6,000 | 9,000 | 4,170 | 3,600 | 2,900 | 3,880 (15,700 [26,400 (38,400 {13,200 | 6,520
6,000 | 9,000 | 4,170 | 3,600 | 2,900 | 3,880 16,200 {29,800 (37,100 (12,800 | 6,520
6,100 | 9,000 | 4,330 | 3,600 | 2,690 | 3,880 |16,200 |31,000 (37,100 [12,800 | 6,520

200 | 8,700 | 4,330 | 3,470 | 2,790 | 3,880 |17,500 (32,800 {35,900 [12,800 | 6,520
200 | 8,700 | 4,850 | 3,470 | 2,790 | 3,880 21,000 |34,000 [34,600 |12, 6,520
200 | 8,410 | 4,670 | 3,470 | 2,790 | 4,020 [22,600 [37,100 (33,400 {12,000 | 6,290
6,300 | 8,130 | 4,500 | 8,350 | 2,900 | 4,170 {22,600 (35,200 |32,200 | 9,620 | 6,290
6,410 | 8,000 | 4,330 | 3,230 | 2,690 | 4,330 24,200 (36,500 (31,600 | 9,310 | 6,290
6,630 | 8,000 | 4,170 | 3,350 | 2,900 | 4,500 25,800 (36,500 30,400 | 8,700 | 6,060
6,980 | 7,910 | 4,170 | 3,230 | 2,900 | 4,670 25,800 [37,800 |29,800 | 8,400 | 6,060
100 | 7,600 | 4,170 | 3,230 | 2,690 | 4,850 |26,400 37,800 |29,300 | 8,110 | 6,060
7,550 | 7,600 | 4,330 | 3,230 | 2,690 | 5,040 (27,000 [39,700 {27,500 | 7,820 | 5,840
8,410 | 7,350 | 4,170 | 3,120 | 2,690 | 5,230 |27,500 {41,000 {26,400 | 7,820 | 5,840
8,700 | 7,350 | 4,500 | 3,230 | 2,690 | 5,430 26,400 |41,600 |25,800 | 7,540 | 5,630
000 | 7,100 | 4,500 | 3,120 | 2,790 | 5,630 (26,400 |42;300 |24,200 | 7,540 | 5,230
1160 | 7,100 | 4,330 | 3,120 | 2,790 | 5,840 (27,500 (43,600 22,600 | 7,270 | 5,230
250 | 6,860 | 4,170 | 3,120 | 2,790 | 6,060 (28,700 43,600 22,000 | 7,270 | 5,230
310 | 6,630 | 3,880 | 3,120 | 2,690 | 6,290 28,100 |44,200 22,000 | 6,520 | 5,040
310 | 6,410 | 3,880 | 3,120 | 2,900 | 6,290 |29,300 (43,600 21,000 | 6,520 | 5,040
310 | 6,200 | 3,740 | 3,120 | 2,900 | 6,290 30,400 (43,600 [19,500 | 6,520 | 5,230
310 | 6, 3,880 | 3,120 | 2,900 | 6,760 (29,300 |43,600 (18,500 | 6,520 | 5,230
9,310 | 5,810 | 3,880 | 3,120 | 2,900 | 7,270 30,400 {42,300 |18,000 | 6,520 | 5,230
9,310 | 5,630 | 3,600 | 3,010 | 3,230 | 8,400 129,800 (42,300 18,000 | 6,520 | 5,230
9,310 | 5,450 | 3,600 3,230 10,200 (23,700 (42,900 (17,100 | 6,520 | 5,230
470 | 5,280 | 3,600 3,350 (11,300 |28, 700 |42,300 [16,600 | 6,520 | 5,230
000 | 5,490 | 3,600 3,470 12,400 |28, 100 42,300 (16,200 | 6,520 | 5,430
000 | 5,280 | 3,600 3,470 |13,200 127,500 |41,000 (15,300 { 6,520 | 5,230
000 | 5,360 | 3,600 3,600 (14,800 (25,800 |41,000 [14,800 | 6,520 | 5,230
....... 5,360 | 3,600 3,600 |.......[25,800 |.......[14,800 | 6,520 |...%...

Note.—Discharge determined from a well-defined rating curve.

Monihly discharge of Flathead River near Polson, Mont. , Jor the year ending Sept. 30, 1911.

[Drainage area, 7,010 square miles.]

Discharge in second-feet. Run-off. -
: Aceu-
Month. Depth in
Per h . racy.
ik inches on Total in
Maximum. | Minimum. | Mean. s&gix;e drainage | acro-feet,
. area.
5,900 3,720 5,010 0.715 0.82 308,000 | A.
9,470 5,900 7,860 1.12 1.25 | 468,000 { A.
9,000 5,280 7,180 102 1.18 441,000 | A.
5,040 3,600 4,140 . 501 .68 255,000 | A.
3,600 3,010 3,20 . 466 .49 182,000 | A.
3,600 2,690 2,960 .422 .49 182,000 | A.
14,800 3,600 6,320 .902 1.01 376,000 | B.
30, 400 14,800 | 24,800 3.54 4.08 | 1,520,000 | B.
44,200 25,800 | 38,300 5.46 6.09 | 2,280,000 | B.
41,000 14,800 | 26,100 3.72 4.29 | 1,600,000 | B.
14,400 6,520 3,750 1.25 1.44 538,000 { B.
6,520 5,040 5,770 .823 .92 343,000 | B.
44,200 2,690 | 11,700 1.67 22.74 | 8,490,000
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MIDDLE FORK OF FLATHEAD RIVER AT BELTON, MONT.

Location.—Opposite Hotel Belton, near the south line of sec. 25, T.32 N., R. 18 W,
half a mile below the highway bridge at Belton, Mont., about 2 miles above the
junction of Lake McDonald outlet.

Records available.—October 15, 1910, to Setember 30, 1911.

Drainage area.—900 square miles.

Gage.—Sloping gage on the left bank directly back of Hotel Belton.

Channel.—Practically permanent.

Discharge measurements.—Made from a cable 200 feet below the gage.

Winter flow.—Stream freezes over at gage for short periods during winter months,
but is open at control section below gage.

Accuracy.—Results excellent; winter records probably reliable except for short
periods during extremely cold weather.

Discharge measurements of Middle Fork of Flathead River at Belton, Mont., in the year
ending Sept. 80, 1911.

Gage Dis- Gage | Dis-

Date. Hydrographer, heiz%t. charge, || Date. Hydrographer. " eiga%u charge.
1910. Feet. | Sec.-ft. 1911, Feet. | Sec.-ft.
Oct. 15| W. A. Lamb........... 3.54 1,380 || Mar. 16af W. A, Lamb........... 2.05 415
Nov. 25 [ B. E. Jones............ 4.02 1,790 16 |..... L (s Y, 2.05 439
June 28 |..... do. .. ieeninnnaen| 6.95 6,420
1911, Aug. 6)J.C.Beebe............. 3.36 1,250
Jan. 5 {..... 16 (s 2.33 669 || Sept. 22 | W. A, Lamb........... 3.64 1,420

a Meter out of order; results low.

Daily gage height, in feet, of Middle Fork of Flathead River at Belton, Mont., for the year
ending Sept. 80, 1911.

{L. E. Smith, observer.]

Day. Oct. | Nov. | Dec. | jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3.35 2.0 2.2 2.2 3.9 6.0 8.5 6.3 3.6 |.......

3.30 2.0 2.1 2.2 3.8 6.4 9.7 6.2 3.5 [eeaaas

3.30 2.3 2.2 2.2 3.7 6.7 9.5 6.0 3.5 feemeann
3.22 2.4 2.3 2.2 3.6 7.4 9.1 6.0 3.4 ...,

3.15 2.4 2.3 2.0 3.5 8.5 8.5 5.9 3.4 ...,

3.10 2.3 2.3 2.0 3.4 9.4 7.9 5.8 3.4 ...
3.02 2.2 2.3 2.0 3.3 8.2 7.6 5.6 3.4|.......

2.98 2.1 2.3 1.9 3.2 7.7 8.0 5.5 3.40.......

3.00 2.1 2.2 1.9 3.3 7.6 7.6 5.2 3.44.......
2.92 L7 2.2 1.9 3.5 7.2 7.9 5.1 3.4.......

2.62 2.0 2.1 1.9 3.6 6.7 8.6 5.0 3.3 |eennnns
2.62 1.7 2.0 1.9 3.5 6.6 9.0 4.8 3.4 3.0
2.70 2.3 2.0 1.9 3.4 6.6 8.8 4.7 3.3 3.0
2.68 2.4 2.0 2.0 3.4 6.8 9.1 4.6 3.3 3.0

2.60 2.4 2.0 2.0 3.3 6.8 8.7 4.6 3.2 3.0

4.65 | 2.52 2.4 2.0 2.0 3.5 8.5 8.1 4.5 |ennn.a. 3.0
4.40 | 2.72 2.4 2.0 2.2 3.8 8.3 8.0 4.5 feeaeeidennnnns
420 2.68 2.4 2.0 2.4 4.0 7.7 7.7 4.5 e
408 2.55| 24| 20| 28| 44 7.2 74 % O S
3.95 | 2.40 2.3 2.2 3.1 5.0 6.8 7.2 44|efemenann
3.95| 2.28 2.3 2.2 3.4 5.6 6.7 7.0 L% ) AR P
4.45| 250| 2.2 22| 39| 64| 66| 70| 42|......|......
4.30 | 2.50 2.4 2.2 4.2 6.9 6.7 6.9 4.2 ... 3.6
4.18 | 2.60 2.2 2.3 4.3 6.8 6.8 6.6 42 ..., 3.5
4.00] 2.55 2.2 2.2 4.1 7.3 6.9 7.2 4.1 |....... 3.5
3.88 | +2.50 2.3 2.2 3.8 7.7 7.0 6.8 4.0 .enat 3.5
3.75 | 2.50 2.2 2.2 3.7 7.8 7.1 6.5 3.9 ceuens 3.6
3.60 | 2.48 2.2 2.2 3.5 7.1 7.1 7.2 3.8 eeuen. 3.5
3.55 | 2.42 2.2 |cc.... 3.4 6.6 7.2 6.8 3.8 [cernnnn 3.5
3.45| 2.45 2.2 cenanan 3.6 5.6 7.4 6.7 3.7 feeenenn 3.5
....... 2. 42 2.3 [eeaeaae] 38 |eceiil] 7.8 |cian... 3.6 feeeenndiiaiian

¢
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Daily discharge, in second-feet, of Middle Fork of Flathead River at Belton, Mont., for the
year ending Sept. 30, 1911.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July.*| Aug. | Sept.
1,400 | 1,010
1,320 | 1,010
1,320 | 1,000
1,240 | 1,000
1,240 995
1,240 990
1,240 985
1,240 980
1,240 975
1,240 970
1,170 965
1,240 960
1,170 960
1,170 960
1,100 960
1,000 960
1,090 | 1,080
1,080 | 1,100
1,080 | 1,170
1,070 | 1,240
1,070 | 1,320
1,060 | 1,340
1,060 | 1,400
1,050 | 1,320
1,050 | 1,320
1,040 | 1,320
1,040 | 1400
1,030 | 1,320
1,030 | 1,320
1,020 | 1,320
1,020 |... ...

Note.—Discharge determined from a rating curve well defined between 1,100 and 8,000 second-feet, and
fairly well defined outside those limits. Discharge interpolated for days for which gage heights are missing.

Monthly discharge of Middle Fork of Flathead River at Belton, Mont., for the year ending

Sept. 80, 1911.

[Drainage area, 900 square miles.]

Discharge in second-feet.

Run-off.

Month,

Maximum. { Minimum. | Mean. sgllilar

Depth in

inches on

drainage
area.

Total in
acre-feet.

Accu-
racy.

October 15-31.._............
November

LOP B> BER T

1,750, 000

SOUTH FORK OF FLATHEAD RIVER NEAR COLUMBIA FALLS, MONT.

Location.—In the NW. $ SW. { sec. 4, T. 30 N., R. 19 W, at highway bridge, half
a mile above junction with Flathead River and about 7 miles east of Columbia

Falls,
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Records available.—September 20, 1910, to September 30, 1911. (No gage height
record during 1910.)

Drainage area.—1,640 square miles.

Gage.—Standard chain on right span of bridge.

Channel.—Gravel and small rock. Control probably permanent.

Discharge measurements.—Made from bridge.

Winter flow.—Affected by ice.

Diversions.—None.

Accuracy.—Gage heights probably affected by logs lodging on banks and control
and also probably by backwater from Flathead River. Rating curve fairly well
defined.

Cooperation.—Gage heights and some discharge measurements furnished by United
States Forest Service,

Discharge measurements of South Fork of Flathead River near Columbia Falls, Mont., in
the year ending Sept. 30, 1911.

: Gage Dis- Gage | Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.
1910. Feet. | Sec.-ft. Feet. | Sec.ft.

Sept. 20 | Richards and Heidel...| 3.12 897 || May 199 8.92 | 12,300
Oct. 14 | W. A. Lamb........... 4.06 1,460 || June 30 7.25 9,670
Nov. 27-| B.E. Jones-c.eacenun.- 4.55 2,500 || Aug. 10 4.01 1,750
. Sept. 20 3.48 920
1911,
Jan. 4e|..... [ (¢ 3.67 820
a Ice present

b This measurement not used in developing curve, as its area of section is not consistent with other
areas.

Dasly gage height, in feet, of South Fork of Flathead River near Columbia Falls, Mont.,
for the year ending Sept. 30, 1911.

[J. F. Krusz, observer.]

Day. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

3.7
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Daily discharge, in second-feet, of South Fork of Flathead River near Columbia Falls,

Mont., for the year ending Sept. 80, 1911.

Day. June. | July. | Aug. | Sept.
15,400 | 7,920 | 1,720 654
17,900 | 7,710 | 1,580 645
17,700 | 7,500 | 1,440 740
17,500 | 7,300 | 1,310 835
1 17,300 { 7,300 | 1,170 800
1,800 17,100 | 6,960 | 2,210 770
1,810 16, 6,610 | 2,050 740
1,820 16,700 | 6,260 | 1,830 710 -
1,820 16,800 | 5,910 | 1,720 680
1,830 17,000 | 5,560 | 1,570 650
1,830 17,100 | 5,420 | 1,500 620
1,840 21,000 | 5,290 | 1,440 590
1,850 21,800 | 4,660 | 1,380 560
1,850 20,900 | 4,020 | 1,310 577
1,860 , 3,380 | 1,250 594
1,870 1 1 19,200 | 3,070 | 1,180 611
1,880 | 2 18,300 { 2,760 | 1,120 628
2,040 3 17,400 | 2,700 | 1,060 645
2,210} 4 16,600 | 2,630 991 792
2,270 | 4 15,700 | 2,560 927 940
2,330 | 5,84 14,800 | 2,490 863 1,020
2,390 | 6, 14,100 | 2,420 799 1,090
2,390 | 6, 13,400 { 2,350 735 1,170
2,300 6, 12,800.f 2,280 726 1,150
2,220 | 6, 12,300 { 2,210 7171 1,140
2,140 11,700 | 2,140 708 1,130
2,050 11,200 | 2,070 699 | 1,120
1,960 10,600 | 2,000 690 1,110
1,880 10,100 | 1,930 68l | 1,100
2,040 9, 1,860 672 | 1,000
2,210 |.-.l....| 18,000 |...o.... 1,790 663 |.. ... N

Nork.—Discharge determined from a fairly well defined rating curve. Discharge interpolated for days
for which gage heights are missing. Accuracy values impaired because of broken gage-height record.

Monthly discharge of South Fork of Flathead River near Columbia Falls, Mont., for the

year ending Sept. 30, 1911.

[Drainage area, 1,640 square miles.]

Discharge in second-feet. Run-off.
Month. Depth in Accu
incheson | Totalin .
drainage | acre-feet.
area.
1,530 0.97 85,000 | D.
1,980 1.40 122,000 | C.
3,770 2.57 224,000 | C.
12,200 8.58 750,000 | C.
16, 000 10.89 952,000 | C.
4,160 2.93 256,000 | C.
1,190 .84 73,200 | C.
830 .56 49,400 | C.
............ 2,510,000

SWAN RIVER NEAR BIG FORK, MONT.

Location.—In sec. 27, T. 25 N., R. 18 W., half a mile above Bog cabin, 2 miles above
Swan Lake, 1} miles from the Swan River ranger station and 20 miles from Big

Fork.

Records available.—October 10, 1910, to May 22, 1911, when station was discon-

tinued.
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Drainage area.—653 square miles.

Gage.—Vertical staff.

Channel.—Gravel and small rock; probably permanent.

Discharge measurements.—Made by wading.

Winter flow.—Affected by ice.

Accuracy.—Station discontinued because no observer was available. No rating
curve developed. Gage heights were affected by backwater from Swan Lake

during high water.
Cooperation.—Field data furnished by United States Forest Service.

The following discharge measurement was made by J. C. Beebe:
October 10, 1910: Gage height, 1.11 feet; discharge, 557 second-feet.

Daily gage height, in feet, of Swan River near Big Fork, Mont., for the year ending Sept.
30, 1911.

[B. Sutherland, observer.]

Day. Oct. | Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May.

LITTLE BITTERROOT RIVER NEAR MARION, MONT.

Location.—At the log bridge just below the outlet of Little Bitterroot Lake near
Marion, Mont.

Records available.—January 1, 1910, to September 30, 1911.

Drainage area.—Not measured.

Gage.—Vertical staff.

Channel.—Practically permanent in natural condition. In spring of 1911 channel
both above and below gage was cleaned.

Discharge measurements.—Made by wading.

Winter flow.—Not seriously affected by ice.

Accuracy.—Rating curves fairly well defined. A change in curves for 1910 and
1911 was caused by cleaning the channel in the spring of 1911.
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Discharge measurements of Little Bitterroot River near Marion, Mont., in the year eﬁding

Sept. 80, 1911.

Date. Hydrographer. hga %. chgge
Feet. Sec.-ft.
Apr. 24 125 9.3
24 1.25 9.4
Aug. 4 .77 3.8

Daily gage height, in feet, of Little Bitterroot River near Marion, Mont., for the year ending

Sept. 30, 1911,

[Byrl Kelsey, observer.]

Day. Oct. | Nov. | Dec. | Apr. | May. | June. | July.
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. Daily discharge, in second-feet, of Little Bitterroot River near Marioﬁ, Mont., for the year
ending Sept. 30, 1911.

Day. Oct. | Nov. | Dec. Apr. | May. | June. | July. | Aug. | Sept.
6.3 2.6 3.2 8.7 16 18 3.7 2.6
7.0 2.6 3.2 8.7 16 18 3.7 2.5
7.8 2.6 3.6 8.7 16 18 3.9 2.4
7.8 2.6 4.0 8.7 16 17 4.1 2.5
7.8 2.3 4.0 i1 16 16 4.1 2.6
8.6 2.0 4.0 14 16 16 4.1 2.8
9.4 2.3 8.6 15 16 16 4.6 3.0
9.8 2.6 3.2 16 16 16 5.0 3.2

10.2 2.7 3.4 16 16 16 4.6 3.3
9.8 2.8 3.5 16 16 16 4.1 3.0
9.4 3.0 3.4 16 16 16 3.9 2.6
8.6 3.2 3.2 16 16 15 3.7 2.6
7.8 3.6 2.9 17 16 14 3.5 2.6
7.0 4.0 2.6 18 16 13 3.3 2.6
6.3 4.5 2.6 18 16 12 3.5 2.6
6.3 5.0 2.6 18 15 11 3.7 2.5
6.3 4.7 2.7 18 14 9.4 3.4 2.4
6.6 4.4 2.8 18 14 7 3.0 2.5
7.0 3.8 2.7 17 14 6.0 3.2 2.6
6.0 3.2 2.6 16 15 6.3 3.3 2.5
5.0 3.2 2.6 16 16 6.6 3.3 2.4
5.0 3.2 2.6 16 15 6.0 3.3 2.4
5.0 3.2 2.6 16 14 5.5 3.0 2.4
4.5 3.2 2.6 16 16 5.2 2.6 2.5
4.0 3.6 2.3 16 18 5.0 2.6 2.6
4.2 4.0 2.0 16 18 4.4 2.6 2.5
4.4 3.8 1.8 16 19 3.7 2.5 2.4
3.5 3.5 1.6 16 18 3.7 2.4 2.4
2.6 3.4 1.7 16 18 3.7 2.5 2.4
2.6 3.2 1.8 16 18 3.7 2.6 2.5
2.6 .cen... 1.8 16 |.eee.... 3.7 2.6 [ceennnn.

NoTE.—Discharge determined from two fairly well-defined rating curves, one applicable for 1910 and
the other for 1911.  Diseharge interpolated for days for which gage heights are missing,

Monthly discharge of Little Bitterroot River near Marion, Mont., for the year ending’
Sept. 30, 1911.

Discharge in second-feet.
Run-off Accu-
Month. (total in ra%y
Maximum. | Minimum. | Mean. acre-feet).
October. .. oo it 10.2 2.6 6.4 394 | B.
NOVOMDOT. . .. oieeitiiiaiii it ciriiia et 5.0 2.0 3.3 196 | C.
DeCOMDET. . oo cit it 4.0 1.6 2.8 172 | B.
April 24-30. . .. 8.7 8.7 8.70 121 | B.
2 R 18 8.7 15.2 935 | B.
B 1T TS 19 14 16.1 958 | B.
Ty oo e i e 18 3.7 10.6 652 | B.
August ..o 5.0 2.4 3.43 21 | B.
September. .. ...ooiiiii il 3.3 2.4 2.60 155 | B.
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LITTLE BITTERROOT RIVER ‘NEAR HUBBART, MONT.

Location.—Above the canyon leading to the second fall of the Little Bitterroot, 1}
miles west of the ranch buildings of the Hubbart Cattle Co., near Hubbart post
office and 15 miles south of Marion.

Records available.—April 22, 1909, to September 30, 1911.

Drainage area.—Not measured.

Gage.—Vertical staff. From April 22 to October 17, 1909, the gage was located in box
canyon below the falls, about 1 mile downstream. The relation between gages at
the two locations was not determined.

- Channel.—Apparently permanent.

Discharge measurements.—Made by wading.

Winter flow.—Affected by ice.

Accuracy.—Results good.

Discharge measurements of Little Bitterroot River near Hubbart, Mont., in the year ending
Sept. 30, 1911.

.

Gi " Dis-
Date. ) Hydrographer. heiz%et. chaere.

Feet. | Secft.
Apr. 25 | W. A, Lamb ..o oot i 2.30 65
Aug. 4| J. C.oBeeDO. .. 1.53 15.4

Daily gage height, in feet, of Litlle Bitterroot River near Hubbart, Mont., for the year
ending Sept. 30, 1911.

[W. X. Hubbart, observer.]

Day. Oct. '] Nov. | Apr. | May. | June. | July Aug. | Sept.




COLUMBIA RIVER BASIN.

Daily discharge, in second-feet,

91

of Little Bitterroot River near Hubbart, Mont., for the year
ending Sept. 30, 1911.

Day. Oct. | Nov. | Apr. | May. | June. { July. | Aug. | Sept.
19 16 44 65 54 51 13 22
18 16 44 60 54 44 13 19
16 16 44 54 52 43 13 19
16 16 38 56 51 42 13 19
16 16 31 58 51 41 13 16
16 16 34 62 51 40 13 13
16 16 37 65 50 38 13 12
16 16 37 70 48 37 13 10
16 18 37 76 46 35 13 10
16 19 34 76 44 33 13 10
16 19 31 6 41 32 13 10
16 19 28 74 38 31 12 10
16 19 25 72 36 31 12 9.0
16 19 25 76 35 31 12 8.0
16 19 25 80 U 30 12 8.0
16 19 31 78 33 28 12 8.0
16 18 37 76 32 26 12 8.0
16 16 37 70 32 24 12 8.0
16 16 37 65 A4 24 12 8.0
16 16 37 65 37 23 13 8.0
16 16 37 65 48 22 14 8.0
16 16 40 64 58 21 16 8.0
16 16 44 62 62 20 18 8.0
16 16 54 60 65 19 26 8.0
16 16 65 58 66 18 34 8.0
16 16 68 58 68 17 34 8.0
16 16 72 58 74 16 34 8.0
16 16 72 56 80 16 31 8.0
16 16 72 54 69 15 28 8.0
16 16 68 54 58 14 26 8.0
) 70 PR P 5 |a...... 14 25 |ocenenan

Nore.—Discharge determined from a rating curve well defined above 12 second-feet. Discharge inter-

polated for days for which gage heights are missing.

Monthly discharge of Little Bitterroot River near Hubbart, Mont., for the year ending Sept.

80, 1911.

Discharge in second-feet. Run-off N
Month. (fotal in | -0CT
Maximum. | Minimum. | Mean. acre-feet). v

16 B.

17 1,010 | B.

a 16 984 | D.

42,8 2,550 | A.

65.1 4,000 | A.

50.0 2,980 | A.

28.3 1,740 | A.

17.4 1,070 | A.

10.5 625 | A.

e Estimated.
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CROW CREEK NEAR RONAN, MONT.

Location.—At old highway bridge about one-fourth mile above the present bridge
on the stage road from St. Ignatius to Ronan, 4 miles south of Ronan, and above
the mouth of Spring Creek.

Records available.—September 21, 1906, to September 30, 1911.

Drainage area.—Not meagured,

Gage.—Staff gage on left abutment.

Channel.—Shifts at high stages; current sluggish.

Discharge measurements.—Made by wading or from bridge.

Winter flow.—Affected by ice.

Diversions.—No water is diverted above the station.

Accuracy.—Results good.

Discharge measurements of Crow Creek near Ronan, Mont., in the year ending Sept. 30,

1911.

' Gage | Dis- Gage | Dis-
Date. Hydrographer. heiz'%t. charge. Date. Hydrographer. height. | charge,
Feet. | Secft. Sec.ft.

1910. Apr. 19 24
Oct. 4| B. E.JONESceeeeaccea-n 1,12 22 19 24.6

June 12 393

1911. July 5 221

Jan. 14a 9.8 || Aug. 2 60

Mar. 24 31 Sept. 18 31

a Stream frozen; measurement made through holes in ice.

Daily gage height, in feet, of Crow Creek near Ronan, Mont., for the year ending Sept. 30,
1911.

[A. McIntyre, observer.]

Day. Oct. | Nov, | Dec. | Mar. | Apr. | May, | June. | July. | Aug. | Sept.

1.20 1.20 |........ L00 5.1 2.0 1.30

1.25 .20 |........ 100 4.7 1.95 1.30

125 118 ). ...... .95 4.7 1.90 1.25

1.25 115 feaoaaat 1.00 4.7 1.90 1.85

1.30 L15 f.ooaaean .95 4.5 1.90 1.85

1.30 L15 [ enn.n .90 4.6 1.90 1.75

1.35 120 |... ... .90 4.4 2.20 1.45

1.30 1.20 |........ .90 4.0 2.05 1.40

1,32 1.20)........ .90 3.9 1.85 1.40

1.40 1.20)........ .90 3.8 1.70 1.30

1.50 b 1 ) I, .92 2.4 |eceeno.. 3.6 1.60 1.15

1.60 1. 1.00 2.4 5.7 3.5 1.50 1.20

1.60 1 .92 2.6 5.8 3.2 1.50 1.20

1.58 1 .90 2.5 5.7 2.9 1.50 1.20

1.48 L15 [oeaa.ot .90 2.7 5.5 2.8 1.50 110

1.40 1.10 .90 3.0 5.5 2.8 1.50 1.10

1.40 1.00 3.2 5.5 2.8 L45 1.20

1.40 1.00 3.0 5.5 2.8 1.40 1.10

1.40 1.00 28 |ocae..-. 2.7 1.40 1.15

1.30 1.00 2.6 5.7 2.7 1.40 L15

1.05 1.30 1.20 2.6 5.4 2.6 1.45 1.10

. 1.00 1.25 1.50 2.4 5.2 2.6 1.45 1.85
.| 1.00 1.25 1.90 2.4 5.6 2.6 1.40 1.45
J4 110 1.20 00 1.95 2.5 6.04 2.6 L.35 L35
J L25 1.20 . 00 2.1 2.3 5.9 2.6 1.30 1.30
1.45 1.20 .00 2.1 2.2 5.8 2.4 1.30 1.35
1.30 1.20 . 00 2.2 2.1 5.7 2.4 1.40 1.40
120 1.15 00 .05 2.3 2.0 5.5 2.4 1. 40 L50
1.12 1.15 .90 .95 2.4 2.8 5.4 2.3 1.40 1.45
1.10 1.15 .90 .95 2.5 2.4 5.0 2.2 1.30 150
L10 ... .90 LO0 jeeenenns 2.3 5.1 \2 1 1.30 j-eeennnn

Note.—Water over gage June 3 to 11. Maximum height estimated from flood marks as about 7.0 feet.
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Daily discharge, in second-feet, of Crow Creek near Ronan, Mont., for the year ending

Sept. 30, 1911.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
) S 73 130 294 63 31
R 73 189 258 60 31
O 79 246 258 58 29
F: S 109 303 258 58 56
S 144 360 240 58 56
B eaaann 213 417 249 58 50
OO 222 475 231 73 37
- JA 165 450 197 66 35
- DR 425 189 56 35
0. 103 400 181 48 31
b 85 375 165 43 25
32 i 85 348 158 39 27
b 97 357 137 39 27
4. 91 348 116 39 2
) 1 S 103 330 109 39
16 il 123 330 109 39 23
b iy S 137 330 109 37 27
18 123 330 109 35 23
19l 109 339 103 35 25
20u. i 97 348 103 35 25
21 e 97 321 97 37 23
22 e 85 303 97 37 56
.- 85 339 97 35 37
. R 91 375 97 33 33
b 79 366 97 31 31
. 73 357 85 31 33
b7 68 348 85 35 35
b 63 330 85 35 39
29 109 321 79 35 37
30, 85 285 73 31 139
23 Vi N 68 3 3 P,

NoTE.—Discharge determined from a fairly well defined curve. Discharge estimated May 6-7 and

June 3-11, and interpolated Oct. 1, 12, to 15, and June 19.

Monthly discharge of Crow Creek near Ronan, Mont., for the year ending Sept. 30, 1911.
Discharge in second-feet. Runofl |, .00
Month. (total in racy
Maximum. | Minimum. | Mean, acre-foet).
........................................... 37 2 23.9 1,470 | B.
.................... 43 2% 31.8 1,89 | B.
...................... 31 17 2.7 1,460 | B.
.............................................. 2 10.0 615 | D.
................................................ @ 10.0 565 | D.
...................... 2| s 16.2 996 | C.
...................... 91 17 33.9 2,020 | B.
...................... 222 63| 105 6,460 | B.
...................... 475 130 | 339 20,200 | C.
.............................. 204 68| 146 8980 | A.
.................................. 73 31 43.5 2,670 | A.
......................................... 56 23 33.5 1,990 | B.
.................................... 475 |.ceieeeed| 681 49,300
o Estimated.

Note.—Mean discharge Mar. 1 to 23 estimated 15 second-feet.



94 SURFACE WATER SUFPLY, 1911, PART XII.

CROW CREEK AT LOZEAU’S RANCH, NEAR RONAN, MONT.

Location.—In the E. } sec. 15, T. 20 N., R. 21 W., at Louis Lozeau’s ranch, about
1 mile below the mouth of Mud Creek, about 2.5 miles from the junction of Crow
Creek with Flathead River and about 8 miles southwest of Ronan.

Records available.—April 21.to September 30, 1911.

Drainage area.—Not measured.

Gage.—Vertical staff attached to a cottonwood tree on the right bank, 75 feet above
the bridge at Lozeau’s ranch,

Channel.—Likely to change at high stages. Bed of stream is composed of gravel
and cobblestones at the control below the bridge and of gravel and sand at the
gage. Current swift at high stages.

Discharge measurements.—Made from bridge at high stages and by wading at
medium and low stages.

Diversions.—Water diverted from Mud Creek.

Accuracy.—Results good, except during periods of high water.

Discharge measurements of Crow Creek at Lozeaw’s ranch, near Ronan, Mont., in the year
ending Sept. 80, 1911.

Gage Dis- Gage Dis-
Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge,

Feet. | Sec.ft.
78

Apr. 20 Aug. 4| W.A. Lamb...._..._.. 1.60
June 13 Sept. 19 |..... [+ s 1.45 52
July 7

Daily gage height, in feet, of Crow Creck near Lozeaw’s ranch, near Ronan, Mont., for the
year ending Sept. 30, 1911.

[Louis Lozeau, observer.]

Day. Apr. | May. | June.| July. | Aug. | Sept. Day. Apr. | May. | June.| July.| Aug. | Sept.
1.50- 1.60 | 2.70 | 1.50 | 1.40 || 6. ..ceoceiifeaanan 1.70 | 2.50 | 1.90 | 1.40 | 1.40
1.50 | 1.80 | 2.60 | 1.50 | 1.40 |[ 17 .cooooioifeannnn 1.85(2.40 [ 1.85 | 1.40 | 1.40
1.60 {2.10 | 2.50 | 1.50 | 1.40 || 18 ... ... ]...... 1.85(2.40 | 1.80 | 1.40 | 1.40
1.60 1 2.30 | 2.40 | 1.50 | 150 )| 19...eiiiofuinann 1.802.4011.80 | 1.35 | 1.40
1.7012.35 | 2.30 [ 1.40 | 1.55 || 20 . cceeuenifaeanns 1.7512.30 | 1.80 | 1.30 | 1.40
1.90 | 2.30 ) 2.25 | .50 | 1.50 1701230 | 17561 1.30 | 1.40
2.1012.00}2.20 | .50 | 1.50 1.6512.301 1.75 [ .30 | 1.456
2.002.202.15 | 1.50 | 1.50 1.60 1 2.30 | 1.60 | 1.30 | 1.60
1.80 | 2.40 | 2.05 | 1.50 | 1.50 1.60 | 2.40 [ 1.60 | 1.40 | 1.60

.1 1.80 | 2.40 | 2.20 | 1.50 | 1.50 1.60 [ 2.90 | 1.60 | 1.40 | 1.50
1.70 1 2.20 [ 2.20 { 1.50 | 1.50 {| 26.......... 1.60 1 1.60 | 3.20 { 1.60 | 1.35 | 1.50

.1 16561230 1.90 | 1.40 | 1.40 |l 27.......... 1.60 | 1.60 | 3.00 | 1.50 | 1.35 { 1.50
.| 1,60 2.50 | .90 | 1,40 | 1.40 || 28........-. 1.70 | 1.60 | 3.10 | 1.50 | 1.40 | 1.50
.1 1.80[2.55|1.90 | 1.40 | 1.40 (| 29.......... 1. 1.50 | 3.40 | 1.50 | 1.40 | 1.50
1.70 | 2.60 | 1.90 | 1.40 | 1.40 || 30.......... 1.60 | 1.60 | 2.90 | 1.50 | 1.40 | 1.50
23 SRR R 155 |...... 1.50 ) 1.40 |......




COLUMBIA RIVER BASIN. 95

Daily discharge, in second-feet, of Crow Creek at Lozeaw's ranch, near Ronan, Mont., for
the year ending Sept. 30, 1911.

Day. Apr. | May. | June.| July.| Aug. | Sept. Day. Apr. | May. | June.| July.| Aug. | Sept.
100 | 124 | 515 152 | 405 | - 150 46 46
100 | 215 460 199 | 355 | 136 46 46
124 | 386 | 405 199 | 335 | 122 46 46
124 | 360! 355 183 | 355 | 122 40 46
152 | 380 | 305 167 | 306 | 122 33 46
215 | 330 ¢ 282 152 | 305 | 110 33 46
386 | 210 138 | 305 | 110 33 54
249 1 280 | 238 124 | 305 78| 33 78
183 | 340 ( 200 124 | 355 78 461 . 78
183 | 340 | 259 124 | 635 78 46 61
152 ] 260 259 124 | 830 78 40 61
138 | 306! 150 124 | 700 61 40 61

405 | 150 124 | 765 61 46 61

432 | 150 100 | 960 61 46 61

152 | 460 | 150 124} 635 61 46 61
112 |...... 61 46 |...-.n

Notk.—Discharge determined as follows: Apr. 21 to June 3, from fairly well-defined rating curve; June
14 to Sept 30, from a well-defined curve; June 4 to 13, by indirect methog for shifting channels.

Monthly discharge of Crow Creek at Lozeaw’s ranch, near Ronan, Mont., for the year ending
Sept. 80, 1911.

Discharge in second-feet. Run-off A

Month. (botal in |00
Maximum. | Minimum, | Mean. | acre-feet). Y-

48 105 2,080 | A.

100 156 9,590 | B.

124 413 24,600 | B.

61 181 11,100 | A.

33 48.6 2,990 | A.

46 55.7 3,310 | A.

...................... 53, 700

MISSION CREEK NEAR ST. IGNATIUS, MONT.

Location.—In the SW. £ sec. 10, T. 18 N., R. 20 W., at the house of A. A. Booke,
about 1 mile downstream from St. Ignatius.

Records available.—September 21, 1906, to September 30, 1911.

Drainage area.—Not measured.

Gage.—Vertical staff. Original gage was destroyed July 5, 1907 A new gage was
installed July 24, 1907, a short distance downstream a.nd with a datum 0.30 foot
lower. On January 25, 1908, this gage was lowered 0.39 foot. On June 7, 1908,
the gage was again destroyed and June 26, 1908, the present gage was installed
20 feet downstream and at a different datum.

Channel.—Shifts at high water; current swift.

Discharge measurements.—Made by wading.

Winter flow.—Relation of gage height to discharge little affected by ice.

Diversions.—Total diversions above the gage amount to about 25 second-feet.

Accuracy.—Results fair,

Discharge measurements of Mission Creek near St. Ignatius, Mont., in the year ending
Sept. 80, 1911.

i Gage | Dis-
Date. Hydrographer. hé}ié”i-‘i. ch]?a;sg-e. t Date. Hydrographer. | poiefyt | oharge.
1

1910, Feet. Sec.-ft.' 1011 Feet, | Sec.oft.
Oct. 4 | Raymond Richards....| 2.30 29 June 129 3.80 228
. July 4 3.56 | 2%

g 3.70 | 241

12.7 | Aug. 2 3.06| 87

140 1. 308 o1

11.9 | Sept. 20 |. 280 | 8.8

a Measurement made from bridge 2 miles above gage.
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Daily gage height, in feet, of Mission Creek near St. Ignatius, Mont., for the year ending
Sept. 30, 1911.

[Annie Booke, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

3.40| 3.10 2.90
3.40 3.10 2.90
3.40 [..oooi|ieennns
ceeeee| 3.05 2.90
....... 3.05 2.9
3.30 |....... 2.90
3.30 | 3.00 |.......
3.25 | 3.00 2.90
3.25| 3.00 2.90
3.20 j....... 2.90
3.20 | 3.00 2.90
3.20 |....... 2.90
3.10( 2.95 2.90
B.10 oeeean]ennanan
3.10 | 2.90 2.90
3.05) 2.90|-......
3.05 [....... 2.90
3.05] 2.90 2.90
3.05| 2.9 2.90
....... 2.90 2.9
....... 2.90 {-uu...

Nore.—Low gage height Feb. 28, probably due to effect of ice.

Daily di'scharge, in second-feet, of Mission Creek near St. Ignatius, Mont., for the year
ending Sept. 30, 1911.

Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
26 28 24 16 13 ] 16 29 70 228 100 58
26 28 24 16 13 5 16 29 166 235 92 60
26 28 23 16 13 5 16 29 196 243 92 62
26 28 23 16 ) 3 B 16 38 193 228 92 66
26 28 22 16 13 |oeaonas 16 38 190 243 92 66
27 28 22 16 Bi...... 16 82 186 243 92 66
27 28 21 16 13....... 10 70 182 243 92 54
27 28 21 16 13| 10 58 178 243 92 54
21 30 20 16 13 )....... 12 53 174 90 54
27 33 20 16 12 ..., 13 48 170 198 88 54
27 36 20 16 ... 12 43 166 188 88 54
28 36 20 16 10....... 11 38 244 188 88 54
28 33 20 10 10 |....... 10 38 300 188 86 54
28 30 20 10 10 f....... 10 38 217 180 83 54
28 28 20 13 10 |..so... 10 38 268 172 83 48

- 28 28 18 16 10 §....... 10 50 237 164 79 48
28 28 17 16 10 f....... 12 237 164 75 48
28 28 17 16 0[....... 13 70 232 156 75 48
28 28 17 16 10 b.oo.... 15 70 228 150 5 48
28 28 17 64 244 142 75 48
28 28 - 17 58 228 142 75 48
28 28 17 48 260 142 70 48
28 28 17 38 300 122 64 48
28 28 17 38 328 122 61 48
29 28 17 38 300 122 58 48
30 27 17 38 252 112 58 48
31 26 17 38 300 105 58 48
32 26 17 37 380 105 58 48
30 25 17 36 284 105 58 48
28 25 17 47 236 105 58 48
28 |enceun. 17 58 |eemennn 104 58 [.......

Note.—Discharge determined from several curves through the discharge measurements, and by shifting
channel methods used between curves. Discharge interpolated for short periods for which gage heights
are missing, Discharge Feb. 28 estimated because of ice.
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Monihly discharge of Mission Creek near St. Ignatius, Mont., for the year ending Sept.
30, 1911.

ischarge in second-feet.
Discharg Run-oft Accte
Month. (total in racy.
Maximum. | Minimum. | Mean. | 8cre-feet). ’
32 2% 27.9 1,720 | B. :
36 25 28.6 1,700 | B.
24 17 19.1 1,170 | B.
16 10 14.7 904 | B.
13 8 11.0 611 | B.
29 10 16.3 970 | B.
82 29 47.0 2,890 | B.
380 70 234. 13,900 | B.
243 104 171, 10,500 | B.
100 58 77.6 4,770 | B.
66 48 52.6 3,130 | B.

DRY CREEK NEAR ST. IGNATIUS, MONT.

Location.—At Felsman’s ranch, about 14 miles below St. Marys Lake, above the only
tributary and about 5 miles southeast of St. Ignatius.
Records available.—April 16, 1908, to September 30, 1911,

- Drainage area.—Not measured.

Gage.—Staff nailed to tree on left bank.

Channel.—Coarse gravel and bowlders; practically permanent.
Discharge measurements.—Made by wading.

Winter flow.—No flow at gage during winter and early spring.
Diversions.—One small ditch diverts above the station.
Accuracy.—Results fair.

Discharge measurements of Dry Creek near St. Ignatius, Mont., in the year ending Sept.

30, 1911.

Date. Hydrographer. hgizﬁ. ch];;sg-e. Date. Hydrographer. heGi?ift. clPa,rmg‘e.

1910. Feet. | Sec.ft. 1911, Feet. | Sec.ft.
Oct. 4| Raymond Richards....|........ 0.0 if June 11 | W. A, Lamb........... 0.92 35

July 1| B.E.Jones............ 1.20 57

1911, Aug. 1| W. A.Lamb........... 0.67 18.8

Apr. 18 (W, A. Lamb...ccoeeeiifenaannnn (a) .
e No water at gage.

48455°—wsp 312—15——7
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Daily gage height, in feet, and discharge, in second-feet, of Dry Creek hear St. Ignatius,
Mont., for the year ending Sept. 30,-1911.

[Henry Felsman, observer.]

May. June. July. August.
Day.
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis-

height. | charge. | height. | charge. | height. | charge. | height. | charge.
0.30 4 1.40 | 78 0.70 20

.70 20 1.40 78 .70 20

.80 26 1.40 78 .60 15

.90 33 1.30 67 .40 7

1.00 40 1.30 67 .30 4

7 .80 26 1.30 67 .40 7

7 .90 33 1.30 67 .60 15

7 1.00 40 1.30 67 .50 11

7 1.00 40 1.10 48 .40 7

11 1.00 40 .90 33 .30 4

4 1.10 48 .90 33 .30 4

21 1.30 67 .90 33 .30 4

2 1.80 125 .90 33 .30 4

2 1.95 144 .90 33 .30 4

7| 2.00 150 .90 33 .30 4

4 1.70 113 .90 33 .30 4

4 1.70 113 .90 33 .30 4

4 1.50 89 .90 33 .30 4

4 1.50 89 .90 33 .30 4

7 1.50 89 .90, 33 .20 | 2

4 1.50 89 .90 33 .20 2

4 1.50 89 .90 33 .20 2

4 1.70 113 90 33 [ceaacnnn 1}

2 2.00 150 85 30 aooao... ]

4 1.70 113 85 30 |eeennns (1]

4 1.50 89 .80 26 {-eeennnn (1]

1 1.50 89 .80 26 |-eennn.. [1]

1 1.50 .70 20 foeeiinan 0

1 1.50 89 .70 1 ) 0

0 1.40 78 .70 20 [coeennnn 0

[V 2 PR R 70 20 [ooaa.on 0

NoTE.—Stream was dry Aug. 1, 1910, to May 6, 1911, and Aug. 23 to Sept. 30, 1911, Discharge determined
from a rating curve well defined between 18 and 100 second-feet.

Monthly discharge of Dry Creek near St. Ignatius, Mont., for the year ending Sept. 80, 1911.

Discharge in second-feet.
d Run-off Aceu-
Month. —| (total in racy
Maximum, | Minimum, | Mean. acre-feet). ’
11 o 4.0 206 | C.
150 4 77.2 4,590 | B.
78 20 4.0 2,520 | B.
20 0 4.9 301 | C.

POST CREEK NEAR RONAN,! MONT.

Location.—Near the house of J. G. Fitzpatrick, about 8 miles southeast of Ronan and
about 10 miles north of St. Ignatius, about 2 miles above mouth of North Fork of
Post Creek. On March 26, 1911, a new gage was installed at Deschamps’s ranch,
just above the mouth of North Fork.

Records available.—Setember 21, 1906, to May 9, 1911, at Fitzpatrick’s ranch; at
Deschamps’s ranch April 20 to November 11, 1911, when station was discontinued.

Drainage area.—Not measured. )

1 Described as ““near St. Ignatius’’ in report for 1909, as observer obtained his mail at that post office.
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‘Gage.—Staff gages used at both sites.

Channel.—At Fitzpatrick’s ranch the stream flows in two channels. At Deschamps’s
ranch the channel is gravel, and shifts.

Discharge measurements.—Made by wading or from a wagon bridge.

Winter flow.—Affected by ice to some extent.

Diversions.—Two small ditches divert above the gage at Fitzpatrick’s ranch.

Accuracy.—Records fair at both sites.

Discharge measurements of Post Creek mear Ronan, Mont., in the period Jan. 1, 1911, to

Nov. 22, 1911.
Gage Dis- Gage | Dis-
Date. Hydrographer. heiz%xt. charge, || Date- Hydrographer. heiZ%\t. charge.
At Fitzpatrick ranch. At Deschamps ranch. -
Feet. | Sec.t. K Feet. | Secft.
Jan, 14a) B. E. Jones............ 1.19 23 June 12| W.A. Lamb........... 2.32 336
Mar. 24 [.....do. . .ieemeiiiians 1.20 31 July 5| B.E.Jones............ 1.94 249
Aug. 2| W.A, Lamb........... 1.24 108
At Deschamps ranch. Sept. 18 |..... {4 (0 J Y .44 38
Nov. 22 | B. E. Jones............ .29 29
Mar. 26 | B. E. Jones............ .83 24
Apr. 195 W, A, Lamb........... .69 22.9

o Frozen at gage. .
b Driftwood cleared from channel below gage; gage reading before, 0.90; after, 0.69.

Daily gage height, in feet, of Post Creek at Fitzpatrick’s ranch, near Ronan, Mont., for the
year ending Sept. 30, 1911.

[R. G. Fitzpatrick, observer.]

LR

Day. Oct. Nov. | Deec. Jan. Feb. Mar, Apr. May.
1.20 1.30 1.20 1.15 1.15 1.15 1.25 1.
1.15 1.25 1.20 1.15 115 1.15 1.25 1.
1.20 1.30 1.25 1.15 1.15 115 .25 1.
1.15 1.25 1.20 1.15 1,15 1.15 1.25 1.
1.25 1.30 1.25 1.1 1.15 1.15 1.2 1.
1.20 1.25 1.20 1.15 1.1%| 1.15 1.2 1.6
1.20 1.25 1.20 1.2 1.15 1.15 1.15 1.7
1.25 1.40 1.25 1.2 1.15 1.1 1.15 1.6
1.20 1.40 1.20 1.2 1.15 1.1 1.15 1.5
1.25 1.50 1.25 1.15 1.15 1.1 115 ...,
1.20 1.50 1.20 1.2 1.15 1.1 115 ... ...
1.20( _1.60 1.15 1.2 1.15 1.05 1,15 [coeeenne
1.25 1.65 1.20 115 1.15 1.05 115 ...
1.20 1.60 1.15 1.15 1.15 1.1 L15 ...
1.25 1.60 115 1.1 1.15 1.1 1.15 J.o......
1.20 1.50 1.10 1.15 1.15 1.15 L1540 ...
1.20 1.50 1.10 1.15 1.15 1.15 L1514t
1.25 1.45 1.15 1.15 1.15 1.15 1.2 ...
1.20 1.30 1.10 1.15 1.15 1.15 1.2 ...
1.25 1.35 1.15 1.1 1.15 1.15 L2 [........
1.20 1.25 1.10 1.15 1.15 1.2 1.25 [L.......
1.20 1.25 1.10 1.15 1.15 1.2 .25 f. ... ...
1.25 1.25 1.15 1.15 1.15 1.2 1.3 foeceen..
1.20 1.20 1.10 1.15 1.15 1.2 135 | .......
1,25 -1.25 1.15 1.1 1.15 1.2 1.4 |..o.....
1.30 1.20 1.10 1.15 1.15 1.2 1.4 |
1.30 1.20 1.10 1.15 1.15 1.2 1.4 {........
1.35 1.25 1.15 1.15 1.15 1.25 1.4 fo.....
1.30 1.20 1.10 Lis|........] 125 1.4 |oo......
1.35 1.25 1.15 1.1 .| 1.25 L4 [l

e L300 ...l 1.10 1.15 125 ereoifeannns

"NoTE.—Relation between gaée height and discharge affected by ice Jan. 1 to about Mar. 7.
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Daily discharge, in second=feet, of Post Creek at Fitzpatrick’s ranch, near Ronan, Mont.,
Jor the year ending Sept. 30, 1911.

Day. Oct. | Nov. | Dec. | Jan. Feb. | Mar. Apr. | May.
35 45 35 20 20 20 37 54
31 40 35 20 20 20 37 54
35 45 40 20 20 20 37 62
31 40 35 20 20 20 37 62
40 45 40 16 20 20 32 62
35 40 35 20 20 20 32 86
35 40 35 24 20 20 28 105 .
40 56 40 24 20 20 28 86
35 56 35 24 20 20 28 69
40 69 40 20 20 20 28 |..... .-
35 69 35 24 20 20 28 |oeenann
35 86 31 24 20 20 28 Jeeenennn
40 96 35 20 20 20 28 |eeeennnn.
35 86 31 20 20 23 28 leeennnns
40 86 31 16 20 23 28 |eeennnns
35 69 27 20 20 28 28 leeenaant
35 69 27 20 20 28 28 |eeeinann
40 62 31 20 20 28 32 eecnann
35 45 27 20 20 28 32 |eeeen...
40 50 31 16 20 28 32 |eennnn..
35 0] 27 20 20 32 37 feeenennn
35 40 27 20 20 32 37 |oevanns
40 40 31 20 20 32 42 |oooal.

35 27 20 20 |, 32 48 [euvnn...
40 40 31 16 20 32 54 f.o......
45 35 27 20 20 32 54 foeeaa.
45 35 27 20 20 32 54 1 ......
50 40 31 20 20 37 54 .. .....
45 35 27 20 37 5 1........
50 40 31 16 |. 37 54 1........
45 |........ 27 20 b7 PR RO,

Norte.—Discharge October to Dec. 31 determined from a fairly well-defined curve. Discharge Jan. 1 to
Mar. 7 determined from a curve through the measurement of Jan. 14, Discharge Mar. 8 to 11 estimated;
discharge Mar. 12 to May 9 determined from a rating curve well defined above 27 second -feet.

Monthly discharge of Post Creek at Fitzpatrick’s ranch, near Ronan, Mont., for the year
ending Sept. 80, 1911. :

.

Discharge in second-feet. Run-off Aoon
Month., (total in racy-
Maximum. | Minimum. | Mean. acre-feet).

Ll L X=X =T =N )
=,
=
28

P RIREER

HERZBRBE
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Daily gage height, in feet, of Post Creek at Deschamps’s ranch, near Ronan, Mont., for the
period Apr. 20, to Nov. 11, 1911.

[Rosa Deschamp, observer.]
. Day. Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov.

0.9 1.3 2.15 1.35 0.65
.9 1.85 2.15 1.35 .65
.9 2.15 2.05 1.35 .65
1.0 2.3 1.95 1L15 .65

1.2 2.05 1.85 1.15 .6

1.5 1.75 1.85 L35 .6
1.45 1.8 2.05 1.35 .75
1.2 2.05 1.95 1.35 .65
.2 |i....... 1.65 1.35 .65
L1 ... 1.35 L15 .65
105 1.35 1.15 .65
L0 1.35 1L15 .65
1.0 1.65 1.15 .35
10 1.85 1.15 .35
L0 1.75 .85 .35
1.15 1.65 .85 .35
L2 1.65 1.05 .35
1.2 1.55 1L05 .35
. L2 1. 56 1.05 .35
1.1 1.55 .95 .35
L1 1.55 .95 .35
1.1 1.55 .85 .35
L1 1.55 .85 .35
........ 1,55 .65 .35
L1 1. 55 .65 35
1.2 1.55 .65 .35
1.15 1. 55 .65 .35
L1 1.55 .65 .35
1.05 135 .65 .35
1.05 L35 .65 .35

3 ‘ ........ L0 [ 1.35 .65 |o..o...

Daily discharge, in second-feet, of Post Creek at Deschamps’s ranch, near Ronan, Mont., for

the period Apr. 20, to Nov. 11, 1911.

Day. Apr. | May. | June. | July. | Aug. | Sept. | Oect. | Nov.
44 | 97 204 128 52
4 | 204 294 128 52
44 284 268 128 52
55 329 243 101 52
81 256 220 101 48
131 181 220 128 48
122 192 268 128 60
81 256 243 128 52
81 274 178 128 52
67 292 128 101 52
61 310 128 101 52
55 328 128 101 52
55 345 178 101 32
55 510 220 101 32
55 510 198 68 32
74 345 178 68 32
81 345 178 89 32
81 345 160 89 32
81 345 160 89 32
67 345 160 78 32
67 345 160 78 32
67 345 160 68 32
67 345 160 68 32
67 376 160 52 32
67 546 160 52 32
81 408 160 52 32
74 386 160 52 32
67 363 160 52 32
61 340 128 52 32
61 317 128 52 32
[:1: 31 SO 128 52 1 ......

Nom.—Daﬂy—discharge computed from two rating curves as follows: Apr. 20 to June 26, fairly well
defined; July 1'to Nov. 11, well defined. Discharge interpolated for days for which gage heights are missing.
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Monthly discharge of Post Creek at Deschamps’s ranch, near Ronan, Mont., for the year
ending Sept. 30, 1911.

- Discharge in second-feet. Run-off Acon. ,
Month. . (total in

Maximum.| Minimum. | Mean. acre-feet).

927

o

w

&
|ddddgdas

JOCKO RIVER NEAR JOCKO, MONT.

Location.—At a highway bridge about 1} miles northwest of the Jocko Agency.

Records available.—August 20, 1908, to December 31, 1911. ’

Drainage area.—Not measured. ;

Gage.—Staff attached to middle pier of bridge. !

Channel.—Practically permanent at ordinary stages. ’

Discharge measurements.—Made by wading from the highway bridge or from
foot log.

Winter flow.—Not seriously affected by ice.

Diversions.—Jocko canal diverts about 2 miles above the station; Big Knife canal '
diverts from Big Knife Creek, and Indian ditch diverts from East Finley Creek.
Several other small ditches divert from Jocko River and tributaries.

Accuracy.—Rating curve well defined; records excellent except for lack of daily
gage heights.

Discharge measurements of Jocko River near Jocko, Mont., in the year ending Sept. 30,

1911.
Gage Dis- " | Gage | Dis-

Date. Hydrographer. height. | charge. Date. Hydrographer. height. | charge.

1910. Feet. | Sect. || 1911, " | Feet. | Secft.
Oct. 7 | Raymond Richards....| 6.88 67 || Apr. 29 | W.A. Lamb........... 8.16 308

1911, June 15 |..... Lo [ 8.96 964
Jan. llef B. E.Jones............ 6.7 18| July 3| B.E.Jones............ 8.40 456
Mer. 23 |..... AOweannei 7.25 111 || Aug. 5| W.A. Lamb........... 7.32 120

@ Ice conditions. N {
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Daily gage hetght, in feet, of Jocko River near Joélco, Mont., for the year ending Sept. 30,
1911.

' [Tony Delaware, observer.]

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.

Daily discharge, in second-feet, of Jocko River near Jocko, Mont., for the year ending Sept.

30, 1911.

Day. Oct. | Nov. | Apr. | May. | June, | July. | Aug. | Sept.
61 88 80 280 763 519 104 96
61 96 85 339 870 487 106 106
61 96 90 398 816 455 108 116
64 97 95 457 764 437 110 126
67 97 100 515 2 418 118 124
67 94 100 486 700 399 126 122
66 92 103 458 689 380 134 120
65 96 110 430 677 352 134 118
61 100 118 407 665 328 134 113
57 115 126 383 755 304 134 108
55 130 122 359 845 280 134 103
54 146 118 335 935 128 103
53 136 114 350 935 232 123 103
52 125 110 365 935 208 118 103
52 118 13 380 935 200 118 103
52 110 116 392 815 192 118 105
52 106 118 404 739 184 118 108
56 102 134 417 662 176 118 110
61 150 430 585 168 118 112
59 100 167 414 610 160 118 114
56 102 184 397 635 152 118 116
53 101 222 380 660 146 120 118
53 100 260 380 686 140 122 113
53 102 298 380 712 134 124 108
96 104 318 380 668 130 125 103

138 105 338 380 625 126 126 102
119 96 359 358 607 122 115 100
100 88 380 335 588 118 103 98
80 335 442 569 113 102 96
80 85 308 549 550 108 100 103
80 |oiiiaians 656 |........ 103 98 | . ieeae

Nore.—Discharge for 1911 determined from a fairly well defined curve; for 1912 from a well defined curve.
Discharge inuer%)lated for days for which gage heights are missing. Mean discharge December, January,
February, and March estimated from discharge measurements and by comparisons with other stations.
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Monthly discharge of Jocko River near Jocko, Mont., for the year ending Sept. 30, 1911.

Discharge in second-feet.
Run-off |, ...
Month. (total in
; ini acre-feet), | 207
Maximumn. | Minimom. | Mean.
67.2 4,130 | B.
104 6,190 | B.
5 4,610 | D.
3,690 | D.
55 3,060 | D.
80 4,920 | D.
176 10,500 | B.
408 25,100 | B.
724 43,100 | B.
243 14,900 | B.
118 7,260 | B.
109 6,490 | B.
185 134,000

NOTE.—See noté to daily discharge table.
JOCKO RIVER AT RAVALLI, MONT.

Location.—400 feet from the railroad station at Ravalli.

Records available.—October 18, 1906, to April 8, 1911, when station was discon-
tinued.

Drainage area.—Not measured.

Gage.—Chain gage on right bank used after February 1, 1911. Previous to this date
a staff gage at different location and datum.

Channel.—Practically permanent at ordinary stages.

Discharge measurements.—Made by wading or from a highway bridge about three-
fourths mile above the gage.

Winter flow.—Only slightly affected by ice.

Diversions.—See Jocko River near Jocko.

Accuracy.—Results good.

Discharge measurements of Jocko River at Ravalli, Mont., in the year ending Sept. 30, 1911.

G is-
Date. Hydrographer. hors. clg;sge,

1910. Feet. Sec.-fi.
Oct. 3| B. B, JOmeS o oottt eaieaeeeaaaeaaaeanaane 1.82 150
1911. - '
Jan. 10 [..... & e S PR a2.17 120
Mar. 22 |..... & S I b2.28 145

a Old gage read 1.66 feet. b Old gage read 1.79 feet.
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Dadly gage height, in feet, of Jocko River at Ravalli, Moni., for the year ending Sept. 30,
1911.

[G. D. Pendray, observer.]

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr.
1.85 1.95 1.85 1.55 2.25 2.10 2.40
1.86 1.95 1.85 1.95 2.20 2.10 2.50
1.85 1.95 1.85 1.65 2.15 2.10 2.50
1.85 1.95 1.85 1.65 2.10 2.05 2. 50
1.85 1.95 1.85 1.66 2.15 2.10 2.50
1.85 1.95 1.85 1.65 2.156 2.10 2.50
1.85 1.95 1.85 1.65 2.10 2.20 2.40
1.85 1.95 1.85 1.65 2.15 2.35 2.40
1.85 1.95 1.85 1,65 2.05 2.20
1.85 1.95 1.85 1.65 2.10 2.20
1.95 1.95 1.76 1.65 2.15 2.26
1.95 2.05 175 1.65 2.10 2.10
1.95 2.05 1.75 1.65 . 2.15 |.

1.95 2.05 1.75 1.65 2.10
1.95 1.95 1.75 1.65
1.95 1.95 1.75 1.55
1.95 1.95 1.75 1.556
1.85 1.95 1.75 1.55
1.85 1.95 1.75 1.55
1.85 1.95 1.75 1.65
1.85 1.95 175 1.65
1,95 1.95 1.65 1.65
1.95 1.95 1.65 1.65
1.95 1.95 1.75 1.656
1.95 1.95 1.65 1.65
2,15 1.95 175 1.65
1.95 1.85 1.75 1.55
1.95 1.85 1.75 1.55
1.85 1.85 175 1,55
1.85 1.85 1.75 1.55
1.85 {........] L7B 1.75

NoTE.—Qage heights beginning Feb. 1 were read on chain gage.

Daily discharge, -in second-feet, of Jocko River at Ravalli, Mont., for the year ending
Sept. 30, 1911.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr.

NOTEV—DaﬂLy discharge determined from two fairly well defined curves, oneapplicable toreadings on the
staff gage and the other to readings on the chain gage.
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Monthly discharge of Jocko River at Ravalli, Mont., for the year ending Sept. 30, 1911.

Discharge in second-feet.
Run-off (to-|Aceu-
Month. talm( racy.
Maximum.| Minimum.| Mean. | acre-feet).
167 180 11,100 | B.
167 191 11,400 | B.
120 148 9,100 | B.
100 114 7,010 | B.
98 110 6,110 | B.
98 131 8,060 | B.
175 191 3,030 | B.
...................... 55, 800

BIG EKNIFE CREEK NEAR JOCKO, MONT.

Location.—Just above the head gates of the Big Knife canal, about 24 miles north-
east of Jocko. The station was located about 1 mile below the present site pre-
vious to the construction of the Big Knife canal. This canal was put in operation
on August 1, 1910,

Records ava.lla.ble —August 5, 1910, to September 30, 1911; August 19, 1908, to
December 31, 1910, at old station.

Drainage area. —Not measured

Gage.—Staff.

Channel.—Slightly shifting.

Discharge measurements.—Made by wading.

Winter flow.—Only slightly affected by ice.

Diversion.—No diversions above the station. Big Knife canal diverts ]ust below
the station.

Accuracy.—Results good.

Discharge measurements of Big Knife Creek near Jocko, Mont., in the year ending Sept.

30, 1911.
Gage Dis- Gage | Dis-

Date. Hydrographer. height. | charge. || Date- Hydrographer. heiag‘it‘ charge.
1910. Feet. | Sec.ft. 1911, Feet. | Sec.-ft.
Oct. 7 | Richards and Jones....| 2.03 7.2 || Apr. 29 - 2.02 6.4
June 15 |. 2.94 40.0
1911, July 3 2.70| 982
Jan. 11 | B.E.Jones............ 1.90 50| Aug 5 2.4 17.2

Mar. 23 |..... do.eii 1.85 4.7
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Daily gage height, in feet, of Big Knife
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Creek near Jocko, Mont., for the year ending Sept.
30, 1911.

[Tony Delaware, observer.]

Day. Oct.

Nov.

Apr.

May.

Daily discharge, in second-feet, of Big Knife Creck near Jocko, Mont., for the year ending
Sept. 30, 1911.

Day. Oct. | Nov. | Apr. | May. | June. | July. Aug. | Sept.
7.0 6.2 4.4 5.6 21 30 16 11
7.2 6.3 4.4 5.9 24 29 16 11
7.3 6.3 4.4 6.2 26 28 16 12
7.2 6.2 4.4 6.5 28 27 16 12
7.0 6.0 4.4 6.8 30 26 16 12
6.9 6.0 4.4 7.2 30 25 16 12
6.7 5.9 4.4 7.7 29 23 16 12
6.6 6.0 4.4 8.2 28 23 15 12
6.6 6.0 4.4 8.0 28 22 14 12
6.6 6.2 4.4 7.8 31 22 14 11
6.6 6.4 4.4 7.5 35 21 14 11
6.6 6.6 4.4 7.3 38 21 14 11
6.6 6.4 4,4 7.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>